The 
Gustafson’s 

i Spherical 
TVRO 
Antenna 
Manual 


You can now build a twelve-foot spherical antenna with no special tools, without touching pento 
paper and at a cost of less than S300. This manual authored by Mike Gustafson also contains 
formulas for building the same antenna in a 6-meter or 20-foot size. 


Copyright 1982 by: 
Satellite Television Technology 
P.O. Box G 


Arcadia, OK. USA. 93007 PRICE: $30 per copy 


0.0) Foreword 
1.0) Introduction 
2.0) Spherical Vs. Parabolic 
3.0) Are the satellites visible trom your iocation? 
4.0) Tools and materials 
5.0) Scribing the spherical curve on the wood 
6.0) Cutting out the ribs 
7.0} Preparing the four sides for assembly 
8.0) Assembling the four sides 
9.0) The small midrib brace 
10.0) Adding first ribs 
11.0) Installing the diagonal braces 
12.0) Adding additional ribs 
13.0) Final fit 
14.0) Attaching the reflective 6 
15.0) Antenna stand 
16.0) Standing up the antenna 
17.0) Construction of feedhorn.and stand 
18.0) Finding the satellite, first pictures 
19.0) Bottom line: How weli does it work? نت نر تت ان نن نس‎ 6 65 
What would | do differently? ..............-.-----aaasasesizeacaraaara ..».....ፁ..፣ 65 
So you want to build a bigger antenna? تر بب نت ہے‎ n 66 
66 


STT'S SPHERICAL MANUAL 
THE GUSTAFSON SPHERICAL TVRO ANTENNA MANUAL d 


... a Manual to allow you to build your own 12-foot spherical antenna utilizing lumber and screen wire, for less than $300. Asthe author. 
Mike Gustafson describes the goal: "The concept behind this new spherical antenna was that it has to be easy to build, not require any 
mathematics and not cost an arm and a leg. Oh yes, | forgot. it had to work great, as welll” 


Mike L. Gustafson, the author, founded Satellite Receiving Systems in San Jose, CA, in 1981 as a natural 
outgrowth of fifteen years of work in the microwave industry. This company specializes in complete earth station 
integration, technical consulting, training and education, and new product evaluation. 

Prior to starting S.R.S., Mike worked for a number of microwave companies in satellite communications fleld. 
His experience ranges from TVRO development back in 1976 to managing an uplinkto Satcom and Westar 4 today. 


This manual is copyrighted * 1982 by Rick Schneringer for Satellite Television Technology International with offices near Arcadia. Oklahoma, U.S.A. 
Correspondence relating to this manual should be addressed جا‎ STTI, P. O. Box G, Arcadia, Oklahoma 73007 [Telephone 405/396-2574). 

Copying this manual is a violation of the copyright of STTI. Any duplication of this manual by whatever means, (br fun, profit or target practice is expressly 
prohibited. Redistribution of copies made is equally prohibited and violators will be summarily sought out ang prosecuted to the full extent of whatever legal 
recourse گا‎ available ta the copyright holders. 

Contacting STTI: For additional copies of this Manual ($30 each) or for a complete list of the satellite TV construction and operational 
manuals available from Satellite Television Technology: or to obtain information about subscribing to the monthly “Coop's Satellite 
Digest", you may contact STTI at P. 0. Box G, Arcadia, Oklahoma 73007, or telephone 405/396-2574. 


Every spherica! antenna designer owes a great debt to the early work of the spherical antenna 
pioneer Oliver Swan. He did more to bring this antenna technology into common use than any other 
single contributor. 


There are a number of people who greatly assisted me in the design and construction of this 
antenna and the development of this manual. First, | would like to thank my wife Linda for her 
unflagging good nature and assistance in the construction of the antenna. She was my best critic as 
| wrote this manual as well. Second, | would like to thank my boss Dr. Rolf Dyce for editing the math 
section of this manual and giving me a little slack time to work on this project. Last, but not least, | 
would like to thank Ray and Linda Maxfield, WAGVAB and N6EIW. Ray for his helpful suggestions 
during the design of the antenna and Ray and Linda both for coming over for a barbeque and then 
finding out they had to help raise the antenna. 


leedharn and its brackets and stand The amountofmoney spent 
un materials for the antenna was $200.00 with another 350.00 
spent on the feedhorn and stand. 

The construction of ths antenna is not difficult or tricky, just 
tedious. (had lo keep reminding myself of all the great pictures | 
was going to sce when | got the antenna done. Ifyoutake it a stop 
al a linę, and dont worry about what is coming up next the job: 
will not seem as formidable 

| have broken the whole project down into small steps so you 
can do a litle bit after work each day. || you do that you will never 
have to work very hard and yet atthe end of a couple ol weeks the 
antenna will be ready to tura on. 

I wll make one last suggestion. Please, please read the whole 
manual cover to cover at least once hefore lifting a finger to build 
it. Doing this will give you some idea where we are going and if 
you want to order some of the parts rather than buile them you 
can get them on order. 

| set out to build a 12 foot antenna because. for ail the 
continental U.S., that is large enough or sparkie ክርር pictures. 1 
realized also that for whatever the reason, there are those 
people thal would require a larger antenna. So. using all the 
same techniques, | have included u section that describes how 
to build antennas uo to 20 teet across. 

When | started this project | decided tha: | wouldn't touch 
fingers to keyboard until the antenna was completed and it 
worked properly. If | got to the end, and the antenna only worked 
8086, | was going to take a chain saw to it and forgot the whole 
thing. The day | first turned it on I had a bunch of friends over to 
help me raise the antenna. | was going to stall around untilthey all 
left before looking at the pictures. They. o’ course, were having 
none of that! So | was forced to show the first pictures to a 
gallery of people. If they were bad, | would not be able to steal 
quietly away and forget the whole thing. As | tuned the receiver 
from transponder to transponder | was amazcd to see absolutely 
snovefree pictures. | was elated, but at the same time sad, that 
meant) would have to write this manual. That job took longer than 
building the antenna. 


1.0) INTRODUCTION. 


The purpose behind designing this antenna and writing this 
manual is tó provide the [.V.R.O. enthusiast with an inexpensive 
alternalive lo the high cost antennas currently available. If you 
live in a place where it is difficult, or impossible to import large 
antennas, then this manual gives you the opportunity to have first 
rate video by building the antenna yourself. All thal aside, there 
are some people who would rather build somelhing themselves 
than purchase it. This last group cf people is the one that | relato 
to best and for whom this manual was really written. 

My basic premise when I started to design this antenna was to 
corre bo with something that was easy to build and didn't cost an 
arm and a leg to buy the material. The antenna had to 58 built 
using the most basic hand tools, would require absolutely no 
mathematics, and when finished, had to provde sparkle free 
pictures. 

The manual had to provide all the information required to 43 
‘he different parts of the antenna system, all the information 
needed to find the satellite, and direction on how to fine tune the 
artenna for the best signal. 

This manua! then is a stand-alone source of inforrnatron tor the 
complete understanding and construction ct a antenna system 
capable of operating with any electronics system. 

There are other manuals that will cover some of the same 
information I do, and they will do it in more detail. | have provided 
all {he information you need to get your antenna system up and 
running. If you are interested in detailed information on satellite 
mechanics, | would recommend Steve Gibson's Satellite Navi’ 
gator manuel, published by S.T T.I. 

| tried to keep track of the amount of ume required to construct 
this antemna. Keep in mind that | started and stopped a million 
times to solve ail the littie problems you run into when doing a 
project like this I hope that means that you won't run inta the 
same problems I did. 

With that in mind, | figure it shauld take someone with na talent 
in wood working, like me, about 40 hours or less to construct this 
antenna. My notes indicate that | only used 32 hours to construct 
the antenna, and the other 8 hours were used bui:ding the 


ORTHOMODE COUPLER - A section of waveguide. Horizor tal 
linear and vertical linear satellite TY programming can be 
received simultaneously througa two [አል s "coupied" at ight 
angles 

PARABOLIC DISH - ል rounded d sh (made of many materies) 
covered with a metal reflective surface and accurate as a perfect 
parabola to within C 1 inch | ocuses ull microwave energy at a 
single pont. 

POLAR MOUNT - Much easier te zim than azimuth elevation 
mount Look angle is positionec one ume anly The ۱۱۱۵۴ 5 
Set to swocp the satelite are: Fira: actiustments may be regu red. 
POLARIZATION - Both horzcntally and vertically وو‎ ፖር] 
frequencies are available from a CATV satellite These frequen- 
cies overlap in order وا‎ increase TY scellite capacity. ۰ 
vations an the satellde and the d sh mist natch or sica will be 
lost. 

ROTOR SYSTEMS - A moter zec means of rotatmą sn INA 
feed 91 ما‎ get from horizortal to vertica po arization, Cen be 
done 'emotely. 

S/N SIGNAL TO NOISE RATIO - Quality expressed in dB ir a 
IVR picture 50 dB signal te: rasu s Superior te a broadcast 
studio, 45 to 50 dB for a CATY system, 45 dB ‘or a VTR system 
40 dB signal to noise is a wilchaole pizture. Forty ‘ive dB signal 
to noise is producec ina TVRO when the C/N is 8 dB abcyc the 
TM threshold 

SPARKLES - Caused by weak Signa ac: appear as streak or 
cot rterference in a satellite TY picture. Gan ne caused by an FM 
video demadulator not lock rano Tearing or loss ef petiere can 
cccur In extreme casos 

SPHERICAL ANTENNA - Alternatve torm qi cis antenna 
Has a circular cross section instend of parabole Gan employ 
multiple feed ens to receve synuls rom up to 10 satellites at 
ense. Gan ercompass a 10 degree arbital ARC. Oliver Swen veas 
its desigror 

TRANSPONDER - A charnel implemented w th satellite ard 
ware. TV satellites Fave 12 or 24 transponders 

TVRO- Television Recewe Orly- An antera LNA androcelvtr. 
Sume as an earth Sta: or or satellite TV 1 

UPLINK - The transmitting earh station as ebpesed to the 
receive: only earth stanon 

WAVEGUIDE - Prevents s analloss wita the 1.58 ons የ“|(:[)ነኋሆ ህር! 
conductos in ihe shape af a reotanzulzi tube 
WINDLOADING - The: amount of wind pressure: a dish car 
sustain. Minimum 40 MPF without damitgry pictus: quality ana 
up to 120 MPH peak. 


AZIMUTH - Degrees clockwise from truc north as measured by 
compass direction Ic find true north, sight the start Polaris at 
night or apply a local correction for a magnetic deviation to your 
compass reading. 

AZIMUTH-ELEVATION MOUNT - Aming system antenna 
mount for a moveable dish. It is a two pivot system changing 
azimuth angle from due north and etevation above the horizor. 
C/N CARRIER TO NOISE RATIO - Raro of carrier level to 
noise ‘evel measured in decibels. Ihe better the C/N, the Bette" 
the S/N anc qua ity of the TV picture. Eleven dB and anove 15 
excellent, greater than 7 dB is good. less tran 7 dB the picture 
quickly cetenurates into noise. 

COMMERCIAL TVRO - A system that supplies programming 
tor sale through a MATV or CATV system. includes a commercial 
cuality dish. usually 3 5 te 5 meters. ar LNA with a geca rois? 
temperature with along MTBF (Mean Time Between Failures) A 
low distarzon receiver and a high quality modulator operational 
ala 3 dB margin. Above the rece vers FM tnreshold complete 
The system 

DOWN CONVERSION - Typically a conversion of 3./-4.2 GH? 
microwave signal to a VHF frequency of 70 MHz S qral pre 
cessing components become a great deal less expensive. 
EIRP - Lttective isotropic radiated power. A satellite TV signal's 
relative strength expressed in dBw. From a peak or 37 uBw at 
borosight in tne midwest to a low af 30 HB in Florida. At 34 eBw 
and above. home reception becomes mues loss expensive. 
ELEVATION - Degrees above the horzon. Zero degrees 
rdicates Forizon and 90 degrees is directly overnead Ind-cates 
an aiming angle lo a TV satellite 

F/D - Focal length af diameter ratio. Varies with each 11 
The higher the "atio “በፍ higher the apeture efficiency but may be 
more susceptible to sidelobe noise. 

FREQUENCY COORDINATION - A comouterized service 
using a U.S. data-base to resolve existing or potential conflicts 
betweer users of the 4 GHz microwave band ie Bel teleshone 
long ling uses 4 GHz towers Ihroughout the U.S ለ ል TVRO and 
telephone transmitter looking 2t cach other may cruise 7 
withoLt proper shie'ding 

GHz-GIGAHERTZ - Abbreviation ter billions ot cycles per 
Second. 37 to 4.5 is the US frequency band allocated feu 
satel ite: TY 

LOOK ANGLE - Eleva! or نو اه‎ ٛ ۰٥ from har zon, as in giming 
ቪ given artenn at a CATY satelite Important cer sideraticn [or 
possible sight obstructions 


nn, 


cf ground required tą mstall تہ‎ is qi te large. *2 feet by 28 faut 
Two, try rą to move a sphericel around to receive: other sate'lites 
requires a crew of 4 people 

There are a lot ot advantages to a spherical antenna. We don't 
have ro move them around te ocene other satellites In the nest 
sectior you will see thi if is poss ble فا‎ view 4 to ይ satelites by 
just moving the tocal point structure around and rot teuch tre 
antenna. You can also receive multiple satellites at the same 
time. Jus! stand up more focal pent systems in front of the 
artenna at the correct spot and you have another satellite. 
Because a spherical antenna rs a seclior out oa circle tis alot 
easier and cheaper to build one Most sphevicals are coverec 
with à open mesh type screening so the wind oading is a lat less 
than a paratalic with a sol d surface 

If we were ta compare a paraboic and a spherical anteara of the 
same size and same [7D we wouid find that "ne curve of both 
antennas would de the same w thin 70 tnausąardths of an rch. 
We would also notice that the performance of both antennas 
would be the seme Size for size, you will get the same high 
quality picture fram the sprerical as you would from a prarabo'ic. 
The 5igges: difference between the two types of antennas is 
cost and convenience. The pa'abclic antenna can be motorized 
59 you can, fram your easy chair, run the dish from satelbte to 
satellite. The cos: to do this is still quite high between 31,00 and 


2.0) SPHERICAL Vs PARABOLIC ANTENNAS. 


There are two ditteren: kinds af antennas currertly in use inthe 
satellite TV world. The most wide'y known Is tne oarabolic, ሄካ'ርክ 
is the so called "dish" shaped antenna. Photo 2.7 shows a 
couple of ditterent sizes of parbelics. The one on my right is 4 
toot model and the ore: on my left is a 10 toeter. They both are 
quite deep in that they would Fold alot of water. In ‘ect, you could 
make a spa out of the big ore if your gol tired of al! the video they 
bring in. | use both of these antennas for video receptor, they 
each look at a different satellite. 

The other type of antenna in widespread use is the spherical 
anlenna. Photo 2 2 shows the 12 foot soherical | built for this 
manual. Ifyou compare both photos you will see that the parbo ic 
Is very deep and the spherical is quite shallow. This means the 

7D (tocal point divided py diameter) is different. All that means is 
that the feedhorn is further away from the spherical tnan -t is from 
the parabolie. The focal point of the parabolic is 3 feet from the 
center of the artenna ard ine focal point ot the spherical is 15 
feet from the center of ıt. So the foca! point divided by the diamter 
{F/D} ot the parabolic 15 .G, and the ۴۸۳ of the spherical is 1,25 
Some af you are now saying that a spherical doesr't have a facal 
point; rather, it has a focal lne. You're right, bul for the sake of 
this manual | am going to call it a focal point 

There ure two main disadvantages wth the soherical. One, 
since the focal point is 15 feet in front of the antenna, the amount 


PHOTO 2.2 


hund plane trom en airplane then you're home tree. IF you work 
through each section ane al a ከጠ. you will get lo ihe end of the 
manual with a completed well operating. antenra. You will also 
have the pude of having done በ yoursel^, and saved a bundle 0" 
rorey. 


PHOTO 2.1 


$1.400. If you would like to build your own antenna and save a lot 
of money then a spherical ıs the only way to go. Parabolics are 
quite hard to build cue to the curve you must hold. A spherical is 
r'othingmore than a section oul of a very large circle so the curve 
is very easy to hold and to check. 

Thal brings me to The nexl po rtlrecd to cover, how accurate 
do you have to be to have a good operating antenna? The length 
of the electrical sigral as transmitted from the satellite, called 
wavelength. is 2.989 inches Any bumps or discontinuities in the 
reflecting surface of the antenna has to be smaller than 2.989 
inches. How Nuch smaller? In order tor this antenna to give you 
sparkle free p.ctures you shoud held the surface curve to 
between 1/16th and 1/20th wavelength. This works aut to be 
between 1/4 and 1/8 inch. Ifourd that (could hold 1/4 inch easily 
ard most of the time | was able to no d the curve to 1/8 inch or 
less. The smaller your errors are on the curve means the 7 
the pictures will be. 

| chose wcoc as the construction medium because it ap 
peared to be the easiest and cheapest material ta get. This was 
the first woodworking project! have tried since high school, so | 
don't have any particular talent in tms field. | guess what | am 
trying to say is. if | can co iî. you can doit. ff you happen to know a 


The broadcast frequency of the satellites is from 3.700 GHz ta 
4.200 GHz. Ihese trequencies do no! travel around corners or 
bend and tFey are very easily absorbed by trees, houses. 
people, ar 1157 about wFatever tis that is between your antenna 
and the satellite We mus" therefore have a pretty clear view to 
that point in the sky where we think the sate lite is parked. 

in a old house | used to live in. my look angle to Satcam 3 was 
through the top of a tree and power pole. Diring the winter my 
pictures were great. but come spring the tree would get its 
leaves and the nicture would degrade. || was still a good picture, 
but [ krew it coulc be better | finally got permission from the 
owner to cut the tap 5 feet of the tree of. Problem solved! My 
point in all this is pick carefully where you want to plant this 
antenra. 

With this manual | have included a bunch of look angle charts 
that cover all the satellites for 22 locations around the L.S. Try to 
pick the chart that is the closest lo your location. |! none are 
close enough, thal would be about 100 to 200 miles, then | have 
also included a list of look angles for Satcom 3 and Westar 4 tor 


3.0) ARE THE SATELLITES VISIBLE FROM 
YOUR LOCATION? 


Before we | ft a finger to build this antenna we better f qure out 
which satellites, | ary we wall be able la wew All of the 
geostationary satellites are on what is called the Clarke Belt. 
named after the science f-ction writer, Arthur C. Clacce, who firs? 
conceived the idea o5 man-made satellites orbiting the earth 

He fiqured that if a satellite was far enough cut in space you 
would only neeg three of them to cover the earth. He was close. 
but Fe didn't count on "Big Business" and competit-on. Cor- 
sequertly we now have about 59 satellites in fixed orbit around 
the earth. From most ot the cortinental U.S. you can "see" about 
18 or 20 of them. If you put an object into orbit at 22,300 mi es 
directly out*ram the equator. at the proper speed, that object will 
appear to stop moving in relation to the earth. That's good 
because otherwise, we would have to have tracking antennas 
and those arc quite expensive. So, thanks to the laws of physics, 
we can point our nor-tracking amenas at a satellite and come 
back a week or month later and the satellite will stili be there. So, 
ot course, the question is how many of (hem can you see from 
your location? 


horizon the more the feedhorn has to rotate from your vertical tu 
be aligned with the satellite's vertical. This is nuthard to getright. 
Once you are receiving pictures you just rotate the feedhorn to 
get one polarization to disappear and that maximizes the other 
polarization. The numbers | have listed are close but not right on. 
Even if you are off by 45 degrees. the first time you fire up the 
system you will still see some video. 

To use that last column you stand behind your feedhorn as it 
looks al your antenna. Visualize the face of a clock, with 12:00 
being 9. To the right will be posilive numbers aad to the left are 
negative numbers. |* you don't want to deal with this then just pul 
the feedhorn so the widest opening is horizontal You can tune it 
after the system is up and running. First you have to build the 
antenna! 

What you wouid like to do is wander out to ihe place where 
your wife or husband has allowed you to put this creation anc see 
if you can “see” the satellite. | told this to one chap and he called 
back to mourn the fact he coulc not have a satellite system. He 
"elated as how he had looked real hard and had even gotten out 
nis binocuiars and he still coule nat “see” Ihe satellite 

You will need twa things to test your station location for the 
different satellite look angles The "irs! tem will be a compass. 
and ine second is an inclinometer. Say what? The last item is A 
device that indicates the angle in degrees from level as itis tilted 
H is used most often by carpenters and construction types. You 
can pick one up from Sears for about $29 CO. It that is too stocp 
tor tus project then Ihave just Ihe thing for you 

H you look in the back of this section you will frd an 
inclinometer drawn or a piece of paper. All you. have 160 dois ۲ 
ant and paste it on a piece of wood, plastic, cardboard or 
whatever is hardy. The short sides ot the nclinometer will he 
placed against whatever you are measte ną sc make sure they 
are straight. Finda piece of wire about a number 14 or 16. Bend à 
curlycue in one end and pin it to the inclinometer so it hangs 
down the zero line when the long side of the incliiometer is held 
horizontal To use this instrument or the one from Sears is 
simple. While standing where Ihe antenna is alledged to be 
installed tll the nelinomcier back by {Fc number ct degrees 
shown in the elevation column of the look angle chart You cun 
then site along the lop of the inclinometer and see if the viewing 
angle to the satellite clears hat tree or house Betore you can do 
that you have to know where to point the inclirame:e" Find tne 
chart that works best for your position and look up the true 
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FIGURE 3.1 


every state in the union The longitude and latitude for the center 
of the state was used to generate these numbers. Thank God lor 
“calculatin engines". and Steve Gibson 

All the chars read basically the same way. The number under 
Ihe column marked “elevation is the number of degrees the 
satellite is parxed above your Forizon. The next column ሰ" 
interest 18 the one marked "azimulh". This number is the 
heading. referenced to true north. to the satellite. Y ou vell have ta 
add or subtract your local magnetic variation lo use this number 
on à compass. | have included a magnetic variation chart that 
covers a | the states On some atthe charts you will find a column 
marked "node", Ihis is the longitude of the satellle. The other 
column is marked "distance" m miles irum the satellite to your 
station location On some of the charts there ıs one more column 
marked Polarization. | his number indicates how far ta the right or 
left you have to turn tre feedhorn/LNA te receive one set of 
trarsponaers or *ne other 

There are 24 transponders or transmitters or most satellites. 
12 on what is called vertical and 12 on Forizontal. That is in 
reterence ta the satelite. The lower the satellite s on your 
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only see 4 to 5 satellites before the signal degrades. People in 
Hawaii can see a lot more because the arc is compressed from 
their location. Look at the charts for San Jose and Hawaii. If you 
subtract the heading for Satcom 3 and Westar 4 for San Jose you 
gct 49 degrees. Now do this for Hawaii and you get 23 5 
In my case I can't view Satcom 3 and Westar 4 without moving 
the antenna. If were to move to Hawaii | could easily see a lot 
more of the arc without moving the antenna. Pack the bags ma, 
we're moving to Hawaii! 

To change satellites all you have to do is move your feed point 
structure lo orie side orthe other to pick up the next satellite. You 
will have to move the teedhorn up or down as well. The satellites 
are at different elevations as well as azimuths. The first tme you 
try to do this it will take a long time to work out After you have 
marked the ground as to where to plant the feed point structure it 
will onty take a Second to go from one satellite to the other. You 
will notice that the antenna elevation is offset from the satellite 
by about 15 degrees. This ıs to keep the feedhorn and LNA from 
being too high off the ground. You would like to keep ‘he 
feedhorn about 6 to 7 feet above the ground. H Ihe feedhorr gets 
too low to the ground it will have tu look to see the antenna and 
when It tains il will fill with water. Not good! Figure 3.3 shows how 
this all works graphically, 

When | first turned an this artenna | had the antenna at a 30 
degree angle. The satellite | was trying to see was Satcom 3 at 
46 degrees This put the feedhorn at about 8 fect. This was too 
high for me to get to 50 | moved the antenna so it was now al a 27 
degree angle, This put the feedhorn at about Ihe 6 to / foot port. 
The more the antenna is pointed directly at the satellite the 
stronger the signa! willbe. but we have ta wark on the system 
from time `o time and | dont own a 20 foot ladder! Sn we 
compromise to act the system a httle easier to work on but still 
perform up to our standards. 


heading to the satellite, Then look up the variation for your area 
on the magnetic variation chart. You will notice it lists numbers 
like 2E, this means you want to turn your compass so the needle 
points to the east by 2 degrees. Youcan then look inthe direction 
listed on the look angle chart for the satellite you are interested 
in. What this procedure does is to convert your compass 10 a true 
north reading compass. 

Hopetully. after doing all the above, you have determined that 
you can indeed "see" the satellite of interest. That brings up a 
good poinl, which satellite do you want to look at? Well, the 
satellite most often watched is Satcom 3, as it is Ihe one with 
most ot the cable TV programming on it. If you can't see that one 
“hen try for Westar 4, Westar 5 or Satcom 4. They are all coming 
on strong wilh qood programming. At the end of this section | 
have listed, to the best of my knowledge, some of the programs 
on the ditterent satellites. 

The 12 foot spherical antenna described ın this manual is more 
than adequate for use on any of the satellites listed and fram 
anywhere in the continental U.S If you want to compute what 
kind of signa! you will receive you can turn to the math section 
and. with the foot print charts listed, figure out what kind of quality 
to expect If you have some particular use that 8 12 footer ts not 
up to. now is the time to find that out. You will also find a section 
on dimensions for antennas up ta 20 feet. 

The spherical antenna is capable of receiving multiple satel- 
lites al the same time. Figures 3. 1 and 3.2 show how this ıs dane. 
You car view a satellite as much as 15 degrees to either side of 
the point where the antenna :s pointed This means that you can 
view 30 degrees of ihe satellite arc without moving Ihe antenna. 
As you qo past the 15 degree mark the signal strength deqrades 
too much to really use, The amount of satellite arc your antenna 
can see wil; depend on where you are m relation to the arc. | can 


Satcom 3 Description of Video Services 


WTBS 
Cable-oriented independent station. Family directed pro- 
grams — sports, movies. qualily syndication. national? 


international news, unique *Superstation" programming. 


EA ESPN (Entertainment € Sports Programming 

7 | Network) 
The sports tanatics Shangri-La, featuring 1400 NCAA 
events 


CBN (Christian Broadcasting Network) 

D Christian music, news, sports, children's and family ente 
tainment presented 24 hours per day, including Ross 
Bagley, the world's first video deejay, plus free phone-ir 
prayer and counseling for viewers. Programs represent 67 
different sources. 


USA NETWORK 

Features a package of 400 sporting events annua'ly. includ- 
in NHL, Majcr League Baseball. NASL, NBA and MISL: 
Calliope, a chi'dren's series; the English Channel. YOU! 
Night Flight and cultural. women's and youth oriented 
programming. 


BET (Black £ntertainment Network) 

Presenting quality programming featuring black performers 
in dominant or leading roles, feature films. classics, music 
Specials and snarts. 


NICKELODEON 
A programming playground constructed to capture the 
spirit and curiosity of youngsters and adolescents. 


ARTS (Alpha Repertory Television Service) 
Presentation of performing, visual aad livery arts designed 
to meet the special programming needs of viewers keenly 
interested ir: the fine arts. 


PTL {People That Love} 

Combining technical excellence and quality programs to 
provide 24-hour Ghristian entertainment. Viewing includes 
lalk/variety, children's. drama, and specials from around the 
world. 


WGN 

Wellrounded programming format featuring movies, 
sports, specials. and syndicated progams From Chicago's 
leading independent television station. (WGN- ! V, Chicago, 
Channel 9) 


SPOTLIGHT 

Pay televisian service featuring major motion pictures, 
specials, and some foreign and classic films. 24 hour 
service. 


THE MOVIE CHANNEL 
Reels and reels of movie orogramming. The entertainment 
runs non-stop trom early a.m. to early a.m. 


NIT (National Jewish Television) 

15 Programming of interest lo Jewish viewers ranging fram 
current affairs to entertainment to religious topics. On 1:00- 
4:00 p.m. (ET) Sundays. 


AETN (American Educational TV Network] 
16 Seven day a wesk programming. A continuing education 
television network tor practicing professionals. Program- 
ming runs from 4:00-7:00 p.m. Tuesday through Saturday, 
4:00-6:00 p.m. on Sunday, and 5:00-7:00 p.m. Monday (ET). 


CABLE HEALTH NETWORK 


EWTH/REUTERS 


8 C-SPAN 
Daily live coverage of the House of Representatives. 


20] CINEMAX (East) 

Designed specilically to complement HBO as a second 
service. All-movie service structured into time blocks 
according to temale, children, family, or adult audience 
appeal. 


ዞገ”" WEATHER CHANNEL 


MSN (Modern Satellite Network) 
General Entertainment. Daytime. programming for women 


DON KING SPORTS 
Championship boxiny and special events. 
HBO Promochannel. 


CINEMAX (West) 
Same as Cinemax transponder 20. 


24 HBO (East) 


Same as HBO transponder 13. 


10 SHOWTIME (West) 

Range of entertainment specials expands as Showtime 
ushers in Broadway and Off-Broadway plays. Also origina! 
made-for-pay programming, first run tilms, nightclub acts, 
and musical specials. 


MTV (Music Television) 

Twenty-four hour a day all stereo music channel featuring 
the best selling recording artists who sing and/or act out 
their songs. Current hits from the hoitest new acts and 
"golden oldies". 


SHOWTIME (East) 
Same as Showtime transponder 10. 


HBO (West) 
The industry's most popular full service complement of first- 
run movies, sports and entertainment specials. 


CNN (Cable News Network) 

14] Twenty-four hour live news format. Round-the-clock news 
coverage developed specifically for the cable viewer. 
Headlines, in-depth reporting, hard news, sports, weather, 
features and financial reports; news when the viewer wants 
it. 


CNN 2 (Cable News Network) 
Continuously updated 30-minute wheel of bard news 
catered to the person who wants a quick fix of the news. 


16 HTN (Home Theatre Network) 
Good, clean family entertainment featuring a solid PG/G 
movie package. 


he] EPISCOPAL TV NETWORK 
Religious programming. Sunday 6 p.m. - 8 p.m. 


ACSN (Appalachian Community Service 
NETWORK 

Meeting the educational and cultural needs of communities 
throughout the country. Offering college-level and con- 
tinuing education credit while viewing programs at home 
and providing timely topics af interest through public ser- 
vice programming. Mon.-Fri. 6 a.m.-4 p.m., Sat. & Sun, 6 
a.m.-1 p.m. 


16 CMN (Christian Media Network) 

Programming of quality Christian movies, family enter- 
tainment, and visits to the great churches of America. Mon. 
7 p.m? a.m, Sat 4 Sun. 9 p.m.-2 a.m. 
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WICHITA, KANSAS 


EARTH STATION AT 1 7 H 26 ; 0 M 37 : 40 ፥ 0 N 
TELLITE NODE AZIMUTH ELEVATION DISTANCE (ME) 
ات‎ 69 138.457 37.2066 23619 
GOES-- 75 145.95 40 4ء‎ 23462 3 
SATCON 4 83 157,14 43.7706 23307 5ء‎ 
COMSTAR 3 a7 143,231 44.9923 2325465 
WESTAR 3 71 162,545 425.8281 23218.3 
LOMSTAR 2 95 176,022 4٩758 23177 ۵ 
KESTAR 4 ?9 102,363 46.3108 23197.4 
ANIK AL 104 190.6697 45.8069 23219.3 
8118-14 105 192.264 45.6302 Z3226,8 
ANIK AZ 104.5 194.636 45.3207 723078 
ANIK E 107 193.517 44.6872 23267.8 
ANIK 3 114 202.958 43.012 2642 9 
“LTS 114 200.797 2,2001 3379, 
SATCOM 2 119 212.0946 40.846 203425 
HESTAR 5 123.9 218.679 38.9378 235 سس‎ 
COMSTAR 1 1.٤ 224.0225 35.9440 23602 
SATCOM 3RK 131 227.338 34 7ء‎ 23778.8 
SATCOM 1 135 231.595 31.4601 2:07 182 تام‎ 
SMS-2 135 2313 4:53 31.4601 2391845 
ATS--& 14 235. 364 a7 FTO? 24110.4 
arara 149 244.134 21,9925 24495 ,3 
STATSIONAR 10 170 257.128 2.065722 25004 + 4 
INTELSAT 4 F4 101 BELÖM YOUR HORIZON BY 2.244445 DEGREES 
* RISAT 2 103 BELOW YOUR HORIZON BY 4.26666 DEGREES 
„ATELSAT 4 FB 1ሀ6 BELON YOUR HORIZON BY 7.245446 DEGREES 
STATSTONAR ያ 220 BELOW YOUR HORTZON BY 41.2467 DEGREES 
-CS- 225 BELOW YOUR HORIZON BY 46.2667 DEGREES 
“ETS 230 BELOW YOUR HORIZON BY 31.2667 DEGREES 
"SE - 2: Ü BELOW YOUR HORIZON E 71.2667 DEGREES 
STATSIONAR T 201 BELOW YOUR HORIZON BY 82.2667 DEGREES 
EKRAN 2 261 BELOW YOUR HORIZON BY 82.2467 DEGREES 
ERRAN 1 261 BELOW YOUR HORIZON BY 82.2567 DEGREES 
STATSTONAR é ZPU BELOW YOUR HORIZON BY 96.2667 DEGREES 
FALAFG 1 a7 ELLOW YOUR HORTZON BY 83.2347” DEGREES 
STATSIGNAR 1 200 GELOH YOUR HORIZON EY 60,9572 DEGREES 
FALAFA 2 Se BELOW YOUR HORTZON BY 60.6549 DEGREES 
MARISAT 3 297 GELOW YOUR HORIZON GY 60.0151 DEGREES 
INTELSAT 4^ FS 297 BELOW YOUN HORIZON EY مو‎ DEGREES 
INTELSAT 4 F1 290.6 BELOW YOUR HORIZON EY  $6.2764 DEGREES 
INTELSAT 4 300 BELOW YOUR HORIZON EY 25.6681 DEGREES 
INTELSAT 4 ES 300 BELOW YOUR HORIZON BY مخت‎ DEGREES 
STATSIONAR Š 2302 BELOW YOUR HORTZON BY 34.7484 DEGREES 
SYMPHONTE 1 211 BELGR YOUR HORTZON BY 49.9679?  DEGRELS 
STATSIONAR 7 315 CELON YOUR HORIZON BY 47,5618 DEGREES 
INTELSAT 4 FZ 1 BELOW YOUR HORIZON BY 13.7887 DEGREES 
INTELSAT 4 FZ ٩ BELOW YOUR HORIZON ËY 11.4174 DEGREES 
SYMPHONTE 2 11.5 BELOW YOUR HORIZON GY 5.۹8213 DEGREES 
STATSIONAR 4 14 BELOW YOUR HORIZON BY 3,50648 DEGREES 
SIRIC 15 BELOW YOUR HORIZON BY 2.71716 DEGREES 
KISAT 1 15 BELOW YOUR HORIZON BY 2.71716 Ge 
INTELSAT ዳል 19.5 97.5424 84012 2843.5 
INTELSAT 44 F1 25.95 100,425 4.77796 25574 
STATSTONAR 8 ém 100.749 «17186 Se 
INTELSAT 46 F2 2394.9 103.712 8.712577 2305›8 
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NORTH DAKOTA 


0 i 
AZIMUTH 
139,888 
144.824 
156.798 
162,064 
167,48 
173.007 
178.270 
185,229 
186.993 
159,074 
172,52 
177.268 
201.901 
205.767 
211 7 
216.704 
ec0.112 
ZO44.97L 
24,471. 
229, 635 
230,2 
2554447 


Ü H 45 + 38 + ÛU N 
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29.3639 2403347 
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34,9817 23732 
36.0622 2367à.7 
36.987197 23630 +8 
374.3954 23607.6 
37.6223 235078 +3 
37 „ 48 236039, 4 
37.395 2:3409 46 
37.2341 z3617.6 
36,0719 23635 +8 
32.0155 23689 2 
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239.018 
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853 4 
31.8149 
31.3630 
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49,3199 
26.3037 
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30.2668 
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26.0265 
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HORIZON EY 
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HORIZON EY 

HORIZON EY 
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34.422349 
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4.2714] 
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13.6075 
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165.203 
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189.9295 
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SATELLITE 
ATS-3 
G0ES-1 
SATCOM 4 
COMSTAR 3 
NESTAR 3 
COMSTAR 2 
WESTAR 4 
ANIK AL 
5۲58-1 
ANTIK 
ANIK & 
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SATCOM 
WESTAR د‎ 
COMSTAR 1 
SATCOM 3R 
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۸1 
STATSTONAR 
TOTELSAT 4 
01 2 
INTELSAT 4 
STATSLONAR 
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3۲6۲ 36۴ 
EKRAN 2 
EKRAN 1 
STATSIONAR 
FALAFA 1 


STATSTONAR 1 


FALAFA 2 
MARISAT 3 


INTELSAT 4۵ 3 
INTELSAT 4 Fi 
INTELSAT ۵ 
ENTELSAT 4 FS 
STATSIONAR $ 
SYMPIONTE 3 


STATSTONAR 


INTELSAT 4 F7 
INTELSAT 4 FF 


SYMPHONTE 

STATSIONAR 
RIC 

MARISAT 1 


INTELSAT 4A 
INTELSAT 4A Fi 
STATSIONAR 8 
INTELSAT 4A F2 
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DISTANCE (MI) 


23317.3 
23199,4 
23102 

2307947 
230 39 
23088.9 
23120,2 
23184.1 
23200,1 
2322641 
23927447 
2339142 
23444 ,7 
239321 
23678,7 
23842 +6 
2376069 
24129 

24129 

24354,4 
24797 

DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGKEES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
25851.4 
2971143 
296959. 
2965545 
25406,2 
291345.6 
291087.8 
2487047 


35 ፥ 


ON 


+345212 
9.721600 
11.7217 
14.7217 
48.7217 
337217 
58.7217 
78.7217 
09.7217 
89.7217 
09,7217 
63.3379? 
63,0422 
6244227 
61.6017 
60.2167 
55 eG 
54.6404 
23.8371 
23,8371 
246991 
464.8443 
44.0562 
7,986388 
D, 40801 


MEMPHIS, TENNESSEE 


0 M 
ELEVATI 
4345713 
46.2719 
48.6201 
49.1738 
49 , 2830 
48 7 
48.1717 
46.4333 
46.2553 
45.6566 
44,5297 
41,9472 
40,799 
33,7۸ 9 
3640227 
3ZÉ.0726 
3046814 
27.6701 
274.6701 
23.7917 
16.6001 
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HORIZON 
HORIZON 
HORIZON 


HORIZON 
HORIZON 
HORIZON 
HORIZON 


HORIZON 
HORIZON 
HORIZON EY 
HORIZON 
HORTZON 
HORIZON 
067200 
HORIZON 
:726021 
22.76372 
3.116 
3.38114 
7.26116 
11.348 
11.7563 
15443198 


፡ HORIZON 
و‎ HORIZON 
: HORIZON 
: HORTZON BY 
¢ HORTZGN 
: HORIZON 


¢ HORIZON 


:፡ HORT ZON 
: HORIZON 


58+7 $ 
AZIMUTH 
146.271 
155.021 
147.768 
174.823 
181.779 
188.699 
195.454 
203.502 
205.046 
207.317 
210.977 
217,813 
220,368 
224,014 
22740785 


233.703 
236.9 
240,15 
240.15 
244,268 
250.977 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
EELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
96.677 
98.1615 
98.7611 
98.7611 
101.509 
104.681 
105.006 
108.015 
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+ 89 : 


NODE. 


69 


EARTH STATION AT 


»ATEŁI TTE 
ATS-3 

bGOES-1 
SATCOM 4 
COMSTAR 3 
WESTAR 3 
COMSTAR 2 
WESTAR 4 
ANTIK AL 
SMS-1 

ANIK AZ 

ANTK E 

ANEK A3 
-CTS- 

SATCOM 2 
WESTAR 5 
COMSTAR 1 
SATCOM 3R 
SATCOM i 
SMS-2 

ATS-6 

ልፐ5-3 
STATSIONAR 10 
“TEL SAT 4 F4 
,ARISAT 2 
INTELSAT 4 FB 
STATSIONAR 7 
-ÜS- 

-ETS- 

-EBE 
STATSICNAR T 
EKRAN 2 
EKRAN 1 
STATSIONAR 6 
PALAFA 1 
STATSIQNAR 1 
FALAFA 2 
MARISAT 3 


INTELSAT 4۵ F3 


INTELSAT 4 Fi 
INTELSAT 4F4 
INTELSAT 4 FS 
STATSIONAR Š 
SYMPHONTE 1 
STATSIONAR 9 
INTELSAT 4 FZ 
INTELSAT 4 F2 
SYMFHONIE 2 
STATSTONAR 4 
RIC 
MARZSAT 1 
INTELSAT ۵ 


INTELSAT 4۵ 1 


STATSIONAR 8 


INTELSAT ዳል FZ 


CHICAGO, ILLINOIS 


HORIZON EY 
HORIZON EY 
HÜRIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZON EY 
HORIZÜN EY 
HORIZON EY 
HORTZON EY 
HORIZON BY 
HORIZON EY 
HORIZON EY 
HORXZÜN EY 
HORIZON EY 


H 41 1 357.2 3 0 N 
ELEVATION DISTANCE (HI?) 
38.0886 2957542 
40.014 2348019 
41.4997 23511,9 
41.7378 23400.8 
41.6297 23405.9 
41.1766 23426.9 
4043914 2346349 
38 +77 23532.1 
38,6311 23540. 5 
38,09 23572 , 2 
37 7ء‎ 23624.1 
34,8513 23738.8 
33.0542 23770.7 
32.2666 23873 
29.7019 24014,9 
26,9518 24170 
2540311 24281.3 
2213803 24330, ó 
22, +85 24430, 
18.9303 24648.3 
12.3407 250956.5 
+748334 DEGREES 
11.7483 DEGREES 
13.7483 DEGREES 
16.9483 DEGREES 
90.7403 DEGREES 
93.9403 DEGREES 
60.7483 DEGREES 
80.7483 DEGREES 
921.9483 DEGREES 
71.7483 DEGREES 
91.9483 DEGREES 
564.4037 DEGREES 
26.0868 DEGREES 
Sm. 473 DEGREES 
25.7036 DEGREES 
u3.4449 DEGREES 
49,2849 DEGREES 
48.5027 DEGREES 
47.7956 DEGREES 
47,7956 DEGREES 
46,7478 DEGREES 
41.5959 DEGREES 
39,105 DEGREES 
6.27076 DEGREES 
4.0454 DEGREES 
1.9245 2576٥۹ 
39 37102 256678 
4,10993 “3655 
4.10993 29619.5 
24.492564 25375,1 
11.0857 251591.8 
11.4494 2912749 
44,7014 2491647 


0 


45.1 : 
AZIMUTH 
153.003 
161,242 
172.89 
178.872 
184.848 
190,806 
196.418 
203.623 
204.982 
206.993 
210.265 
216.202 
210.077 
222.32 


227421 


231.7971 
231.686 
238.366 
238, 366 
2۹2,۸ 7 
249.918 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
GELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
GELOW YOUR 
EELOW YOUR 
BELOW YOUR 
BELGW YOUR 
DEL OM YOUR 
BELOW YOUR 
BEL OM YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
DEL ON YOUR 
9و9‎ 08 
100,99 
101,589 
101.059 
104.387 
108.565 
108,941 
112.408 
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፡ 87 ፥ 


STATION AT 


EARTH 
SATELLITE 
ልፐ9-3 
60-1 
5۵۲1 4 
COMSTAR 3 
WESTAR 3 
COMETAR 2 
WESTAR 4 
ANIK 1 
8118-1 
ANIK 2 
ANIK E 
ANIK 3 
- Ë T. G س‎ 
SATCOM 2 
WESTAR 5 
COMSTAR i 
SATCOM 38 
SATCOM 1 
SMS-2 
۵٣9-64 
۵۰1 
STATSLONAR 10 
*"TEŁSAT 4 የዓ 
...ዛጽጹ፲8ልፐ 2 
INTELSAT 4 
STATSIONAR 7 
~CS~ 
“ETS 
“ESE 
STATSIONAR T 
EKRAN 2 
EKRAN 1 
STATSIONAR 6 
FALAFA 1 
STATSIONAK 1 
PALAFA 2 
MARISAT 3 
INTELSAT 4A F3 
INTELSAT 4 FA 
INTELSAT 4F6 
INTELSĄT 4 5 
STATSIONAR 5 
SYMPHONIE 1 
STATSIONAR 9 
INTELSAT 4 7 
INTELSAT 4 F2 
SYMEHONIE 2 
STATSIONAK 4 
RIC 
MARISAT 1 
INTELSAT 44 
INTELSAT ዓል Fi 
STATSIONAR 8 
INTELSAT 44 F2 


MIAMI, FLORIDA 


RTH STATION AT i 80 : 17.4 H 9 ህጩ 25 1 47.6 2 Q ከ 
SATELLITE NODE. AZIMUTH ELEVATION DESTANCE (MI? 
ATS~3 67 1554 4 ء57‎ 22784 
GÜES-1 75 167.787 87.202 ak 22722 1 
SATCOM 4 83 186.208 29.7027 2279942 
COMSTAR 3 87 195.13 97ء چا‎ 2 3 
WESTAR 3 91 203.493 37.676 22776. H 
COMSTAR 2 Po +1 los EK 1 228039 
WESTAR 4 79 217,895 53-3435 447 20 + © 
ANTK AL 164 22542865 49.9482 7ھ‎ 
8018-1 185 226.607 47 7 «30/8 
ANIK A2 106,5 220.46 46.0723 231230 
ANTK E 109 adh + 36.1507 ፍጋፌ0ዳ›። 
ANIK A3 1۹ s 42,0453 23985 .7 


CDÜTS- 116 00 + 40.371 a AAÓ ¢ 
SATCOM 2 115 251.201 37.7794 23590.9 
WESTAR & 123,3 235. LAG 33,8045 23797943 
RE UAR 1 128 2504407 2.7 . 7 d 25011.9 
SATCOM 38 151 250.463 27.0302 ረዓ36%ሄ›ጅ 
SATCOM 1 135 ae + BUD ¿3.3749 24379. 1 
1رت‎ 155 66.003 23.32749 £9379.1 
6۸-۵ 140] Zuwa 99 15.7887 25659,.3 
۵8-1 149 e oll. 376 10.5453 25187. ó 
“TATSIONAR 18 17 BELOW YOUR HORIZON EY 8:31 DEGREES 
e TELSAT 4 F4 181 BELOW YOUR HORIZON BY 19,44 DEGREES 
MARTSAT z 133 YOUR HORIZON BY 21.41 DEGREES 
INTELSAT 4 FB Lod YOUR HORTZOH EY 24.414 DEGREES 
STATSTONAR 7 220 YOUR HORIZON EY 9,41 DEGREES 
LG 220 YOUR HORIZON BY 63.41 DEGREES 
"ETS" 229 YOUR HOKIZON EY 60.41 DEGREES 
BSE zu SEL. YOUR HORIZON EY 881 DEGREES 
STATSIONAR T 261 BELOW YOUR HORIZON BY 72.8970 DEGREES 
EKRAN 2 zél BELLUM YOUR HORIZON EY 72.898778 DEGREES 
EKKAN 1 ol 17 YOUR HORTZON BY 22 8928 DEGREES 
STATS TOMAR ó 275 YOUR HORIZON EY 67.2506 DEGKEES 
دس‎ ٢۷۵ J 277 YOUR HORTZGN BY 68.2816 DEGREES 
STATS EONAR 1 2 DCL YOUR HORIZON BY 66.6528 DEGREES 
FALAFA 2 ኗ83 BELOW YOUR HORIZON EY 5,057 DEGREES 
MARTSAT 3 XX BELOW YOUR HORIZON EY 62.224 ስ 
INTELSAT 4A ES ZO EELOW YOUR HORIZON EY 8447036 
INTELSAT 4 F1 2786 BELOW YOUR HOREZON BY 4 DEGREES 
INTELSAT 4Fa 200 BELOW YOUR HORIZON EY 52,54 DEGREES 
INTEL SAT 4 FE 300 BELOW YOUR HORIZON EY ,2یق‎ 893 DEGREES 
STATSTONAR Š age BELOW YOUR HORIZON BY 50.9331 DEGREES 
SYMFHONTE 1 311 BELOW YOUR HORIZON BY 4٦3.44۵183 DEGREES 
STATSTONAR 2 313 BELOW YOUR HORIZON EY 40.043 DEGREES 
INTELSAT 4 F7 1 95.7046 (947447 at m 
INTELSAT 4 F2 4 95.0524 3.65317 20.60 
SYMPHONTE 2 11.3 99 3846 10,4701 2519204 
ATSÍONAR ባዳ 14 100.819 12.7544 zud42.9 
الا دت‎ 15 101.322 13.6714 24983.1 
MARTSAT 1 15 101.322 13.6714 24263. 1 
ENTELGAT 44 19 103,573 17.798 2472042 
INTELSAT 4A F1 24 104.479 2630450 24438. 4 
STATSTONAR 8 zu 106.773 224804535 24410 83ء‎ 
INTELSAT 4A F2 29 109,545 264.9574 e 4169.7 


22 


JACKSONYVILLE, FLORIDA 


٢ 58 5 29.6 ፥ 8 ከ 
SATELLITE NODE AZIMUTH ELEVATION E 7٦ 
ATS-3 4? 196.071 53 49557 2975 +7 
GOES 1 5 165.984 33.724523 22907. 1 
SATCOM 4 a3 182,56 04 + 431 Z2880146 
COMSTAR 3 RZ 198.379 53.9786 22897. £ 
WESTAR 3 91 197.904 2,3ፅ 06ء‎ z2731.? 
COMSTAR 2 95 209.996 51.605 22795. 2 
WESTAR 4 97 214.557 49.7532 2036.7 
ANIK Al 104 213.94 46 + 247 23171 
SHA 105 226.4335 ዳይ, 327 23197, 1 
ANIK AŻ 104.5 262.334 454.3085 2923841 
ANIE E 109 z 25 499 43.6935 23311.7 
ANTE AJ 114 201 5 5:2. 40.1097 2347743 
~ET S- 116 200 + 3ይ 30.5999 23520.2 
SATCOM 2 119 236.352 نج نے سن‎ 236661 
WESTAR E 123,5 290.432 32.6567 233584. 1 
COSTAR 1 128 244,138 28. br 230597 ,5 
SATC0M SF 131 24464428 26.7061 2420144 
SATCOM 1 135 249.2069 22.9964 25501.7 
بس ری اک‎ 139 247. 259 2597645 24017 
6T 4 140 252,605 18.6907 GT + 
ፅ[5-፦3 149 59.022 10.688026 25165 
STATSLONAR 10 170 ASY YOUR HORTZON BY 7.0079? DEGREES 
"TEL S&T + F4 151 BELOW YOUR HORTZON EY 13,01 DEGREES 
. .KISĄT 2 45: BELOW YOUR HORTZON BY 20,01 DEGREES 
INTELSAT 4 FG 136 EÉELOGH YOUR MOKIZON GY 23:01 DEGREES 
STATSIONAR 7 22 KELDR YOUR HORIZON BY 57.01 DEGREES 
El WEE 225 BELOW YOUR HORIZON GY 62.01 DEGREES 
JETS ecu BELOW YOUR HORIZON EY 67.01 DEGREES 
-ESE- 20 BELOW YOUR HORIZON EY 37.01 25. 28 
STATSTONAR T z6l BELOW YOUR HORIZON EY 1ل‎ 
EKRAN 2 261 HELO YOUR HORIZON EY 9.01 DE. 
EKRAN 1 261 BELOW YOUR HORTZON BY 98,01 DEGREES 
STATSIONAR ó 27 BELOW YOUR HORIZON EY 65,4967 DEGREES 
PALAPA 1 277 EELOW YOUR HORIZON EY 64.9213 DEGREES 
STATSIONAR 1 zt] G GELOW YOUR HORIZON BY 63.5915 DEGREES 
PALAFA 2 203 EELOH YOUR HORIZON EY 62,096 DEGREES 
MAKISAT 3 28727 BELOW YOUR HORIZON BY 59.8567? DEGREES 
INTELSAT 465 F3 297 BELOW YOUR HORIZON BY 53.3821  DEGKCES 
INTELSAT 4 Fi 290.6 BELOW YOUR HORIZON EY oo DEGREES 
INTELSAT ۵ 300 BELOW YOUR HORT ZON EY 243 DEGREES 
INTELSAT 4 FS 300 BELOW YOUR HORIZON EY ae DEGREES 
STATSIONAR © ے لات‎ BELOW YOUR HURTZOR BY 49.7782 DEGREES 
SYMPHONIE 1 211 BELOW YOUR HORIZON BY 42.898 DEGREES 
STATS EONAR ? oln BELOW YOUR HORIZÜN BY 39.4874 DEGREES 
INTELSAT 4 F7 1 EELOW YOUR HORIZON EY «687103 DEGREES 
INTELSAT 4 F2 5 964.3187 1.902524 Zo/70.3 
SYMFHONTE 2 11.5 100,339 8.38746 25330,7 
STATSTONAR 4 14 101.762 10.5556 2901806.7 
" RIC 15 102.333 11.4235 25129.6 
MARTSAT i 15 102.333 11,4235 Zuiz?9m.ó 
INTELSAT ۵ 19,3 104.984 15.33 24876, 
INTELSAT 44 Ft 24.5 108.115 19,4583 24504.2 
STATSIONAR 8 25 109,441 20.0593 24577 4.9 
INTELSAT 4A Fz 27.3 111.492 23,9547 24344.7 
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ATLANTA, GEORGIA 


24 


EARTH STATION AT +í 3 ፥ zs (7 : 0 4 3 + 38,3 ነ 0 
TELLITE NODE AZIMUTH ELEUATION Dre 3TANCE (MI) 
ATS-3 é? 102.949 7143982 2421.3 
نالعا‎ 8-1 25 110.914 78,12 22247 .:1 
581:01 4 83 108.549 80.3978 22255 +8 
COMSTAR 3 87 535427. 94.7603 22259 
WESTAR 3 91 2171.15 81.1641 222804.9 
COMSTAR 2 93 251.224 76,8597 2233361 
WESTAR 4 29 206.202 2,3689 22403.4 
ANIK Al 104 259, ፅፀ 66.6795 2292464 
5M5-1 105 260.403 65.5392 223408 9 
ANTK AŻ 106.5 261.105 éJ BZ Z2u92.9 
ANTE E i09 202.079 40.7757 2267165 
ANIK 3 114 203.619 5+ 2731 220902 
"CTS" Lid 204.104 53, 6307 2z932.2 
SATCOM 2 119 269.739 49.4503 23060,8 
HESTAR D 123.5 2692531 44.6155 23271 
COMSTAR 1 128 266+184 39.6284 2300 ۹ 
SATCOM 3R i31 266.562 364.3315 23663 
SATCOM 1 13S 267.013 31,9738 23070 + E 
SMS-2 135 267,013 31.9738 23890.8 
ATS-6 140 267.909 26,380 24190,9 
ATS-1 147 2684272 17.0733 24765, Ü 
STATSTONAR 10 170 BELOW YOUR HORIZON BY A DEGREES 
INTELSAT 4 F4 131 BELOW YOUR HORIZON BY 15.2717 DEGREES 
"USRISAT 2 183 BELOW YOUR HORIZON BY 417.2717 DEGREES 
TELSAT 4 FÜ 136 BELOW YOUR HORIZON BY 20.2717 DEGREES 
STATSTONAR 7 22 BELOW YOUR HORIZON BY 54,2717 DEGREES 
“ር5፦ 225 BELOW YOUR HORIZON BEY 59,2717 DEGREES 
“ETS + ¿30 BELOW YOUR HORIZON BY 64.2717 DEGREES 
"ESE. Dëst? BELOW YOUR HORIZON BY 84.2717 DEGREES 
STATSIONAR T 261 BELOW YOUR HÜKIZÜN BY 95.2717 DEGREES 
EKRAN 2 261 BELOW YOUR HORIZON BY 95.2717 DEGREES 
EKRAN 1 261 BELOW YOUR HORIZON BY 95.271? DEGREES 
OFATSTONAR $ 275 BELOW YOUR HORIZON BY 87.5266 DEGREES 
FALÓFA 1 277 BELOW YOUR HORTZON EY 85፣6207 DEGREES 
STATSTONAR 1 280 BELOW YOUR HORIZON BY 8247195 DEGREES 
PALAFA 2 283 BELOW YOUR HORIZON EY 79.7879 DEGREES 
MARIGAT 3 207 BELOW YOUR HORIZON BY 75,0524 DEGREES 
INTELSAT 45 3 297 BELOW YOUR HORIZON BY 65.9483 DEGREES 
INTELSAT 4 Fi 298,6 BELOW YOUR HORIZON EY 64.359 DEGREES 
INTELSAT ۵ 300 BELOW YOUR HORIZON EY 62.967953 DEGREES 
INTELSAT 4 FS 300 BELOW YOUR HORIZON BY 642.9675 DEGREES 
STATSIONAR 5 302 BELOW YOUR HORIZON BY 60,9788 DEGREES 
SYMPHONTE 1 311 BELOW YOUR HORIZON EY 52840194 DEGREES 
STATSIONAR 9 315 BELOW YOUR HORIZON BY 46.0337 DEGREES 
INTELSAT 4 FZ i BELOW YOUR HORIZON EY 2.14191 DEGREES 
INTELSAT 4 FZ 4 90.6121 ደ ባረ SE 7 
SYMPHONTE 2 11.3 91.1164 + 44367 5326.9 
STATSIONAR 4 14 91.2924 3120058 254 
ፅ፲ክ፲ር 2 91.3643 i2.0346 239089.6 
RISAT 1 3 91.3643 12,0346 230809.6 
INTELSAT 4A 9 5 مه1‎ #٨ 24789.43 
INTELSAT 4A Fi Ge 24.953 24464 
STATSIOMAK 8 +1468 22.482 24۹۹4327 
INTELSAT 4A F2 e 274.2768 24151,4 


NORTH CAROLINA 


25 


EARTH STATION AT : 0 H 0 D 0 ¥ 35 1 0 i 0 N 
SATELLITE NODE AZIMUTH ELEVATION DISTANCE (MI) 
615-3 69 161.279 47 7 23140 
GOES-1 78 171.327 47.0049 23086,5 
SATCOM 4 83 185.221 47.2288 23077,5 
COMSTAR 3 87 192.083 48.6713 23077 9 
HESTAR 3 91 178,721 47.6887 23140 
COMSTAR 2 93 205,04 46.3141 23197 ,6 
WESTAR 4 99 210,977 44,3877 2327242 
ANIK Al 104 217.82 42.0029 23388.6 
SMS-1 105 219.111 41.4359 2168 
ANIK AZ 106.5 AEN, 40.5581 23456.1 
ANTIK E 17 225.021 39.025 23529.5 
ANIK 3 114 267623 35,7324 23693. 
-CTS- 116 231.71 34,344 23765,1 
SATCOM 2 119 234.69 324.1966 230878 8 
WESTAR Š 123,5 238.85 28.8548 2406242 
COMSTAR 1 128 242.686 293.3971 24259 9 
SATCOM 3R 131 245.086 23.0439 24398.9 
SATCOM 1 139 248,119 19,8593 24592.1 
SMS-2 135 248.119 19,8585 24+9921 
ATS-6 140 251.678 15.9239 24844.9 
ATS~1 149 2857 3ء‎ 8.40078 2992445 
STATSIONAR 10 170 BELOW YOUR HORIZON EY 8.7 DEGREES 
""TELSAT 4 F4 181 BELOW YOUR HORIZON BY 19.7 DEGREES 
«..RISAT 2 183 BELOW YOUR HORIZON EY 21.7 DEGREES 
INTELSAT 4 8 186 BELOW YOUR HORIZON BY 24.7 DEGREES 
STATSIONAR 7 220 BELOW YOUR HORIZON EY 58.7 DEGREES 
~CS-- 225 BELOW YOUR HORIZON BY 63.7 DEGREES 
-ETS- 230 BELOW YOUR HORIZON BY 68.7 DEGREES 
-ESE- 230 BELOW YOUR HORIZON EY 88.7 DEGREES 
STATSIONAR T 261 BELOW YOUR HORIZON EY 63.6878 DEGREES 
EKRAN 2 261 BELOW YOUR HORIZON EY 43.6878 DEGREES 
EKRÁN 1 261 EELOH YOUR HORIZON EY 63.6878 DEGREES 
STATSIONAR ó 275 BELOW YOUR HORIZON EY 61.0018 DEGREES 
FALAFA 1 277 BELOW YOUR HORIZON BY 60.2694 DEGREES 
STATSIONAR 1 260 BELOW YOUR HORIZON EY 59,0318 DEGREES 
PALAFA 2 z83 BELOW YOUR HORIZON BY 57,6412 DEGREES 
MARISAT 3 287 BELOW YOUR HORIZON BY 55.5757 DEGREES 
INTELSAT 4A F3 297 BELOW YOUR HORIZON BY 49,5596 DEGREES 
INTELSAT 4 F1 278,6 BELOW YOUR HORIZON BY 48,5058 DEGREES 
INTELSAT 4F6 360 BELOW YOUR HORIZON BY 47.5667 DEGREES 
INTELSAT 4 FS 300 BELOW YOUR HORIZON BY 47.5667 DEGREES 
STATSIONAR 5 302 BELOW YOUR HORIZON BY 46.1993 DEGREES 
SYMFHONIE 1 311 BELOW YOUR HORIZON BY 39,7317 DEGREES 
STATSIONAR 9 315 BELOW YOUR HORIZON BY 36.7246 DEGREES 
INTELSAT 4 F7 1 96.3617 «306874 25880.3 
INTELSAT 4 F2 4 98.1306 24.754352 28712 
SYMFHONTE 2 11.5 102.731 8.59011 29277 42 
STATSIGNAR 4 i4 104,326 10.9351 25161,7 
*IC 3 104,974 11.7519 Z5108.1 
MARISA 1 15 104.974 11.7519 25108,1 
INTELSAT 44 175 107.979 13,418 287 0 3 
INTELSAT 44 F1 245 111.045 19,4577 24614.9 
STATSIONAR 8 2 111,881 19.8585 24592.41 
INTELSAT 4A Fe 29.95 115,306 23,4385 24375.3 


NEW YORK 


26 


RTH STATION AT : 73 46.7 : نا‎ H 40 +: 38.4 + 
SATELLITE NODE. AZIMUTH ELEVATION DISTANCE (MI) 
ATS-3 67 172.686 42.7636 23353. 8 
GODER- 1. 75 181 5ء‎ 43.0042 23342. B 
SATCOM 4 3 193.997 42.0602 2338544 
COMSTRR 3 87 199,836 41.0349 23431,2 
HLSTAR 3 71 205.451 39.780986 E 
COMSTÓR Z eo 210.804 38 6 23569. 
WESTAR 4 ዋቅ 215.075 36.3675 23661.2 
ANIK 3 104 221.809 33.7907 E 
5ሸኤ-1 105 222.93 334.2005 مس‎ 
ANTK AŻ 106.5 224,611 32.5426 ERA 
ANIK E 109 227, 307 30.5601 i. 
ANIK AG 114 Z32 499 27 Zéi 197ھ‎ 
SES 116 234.331 24,4173 2420027 
SATCOM 2 117 237+126 2% وق د او‎ 
WESTAR Š 123.5 251.105 1.2894 2450.6 
COMSTAR i 129 244.2057 2.08020 24702.4 
SATCOM SK 131 ŻĘ 27 15.905 2439.8 
SATCOM 1 i35 250.2316 1236 2029 
588-7 135 290.316 1%+ 7638 25029 
۵۸12-4۵ 140 Pos 9.25371 23273, 2 
ATS-1 149 z. 2604.25 2.82331 23730 . ó 
CUTATSIONAKR 10 170 -L C 6 HORIZON BY 14.9217 DEGREES 
-+TELBAT 4 ES 181 YOUR HORIZON BY 25.9217 DEGREES 
HAKTSAT 2 183 YOUR HORIZON BY 27.9217 DEGREES 
INTELSAT 4 FG 186 YOUR HORIZON EY 30.9217 DEGREES 
STATSIONAR 7 ድራ YOUR HORIZON EY 8.9217 DEGREES 
OCT erant) YOUR HORIZON EY 67.9217 DEGREES 
“ETR 230 YOUR HORIZON BY 74.9217 DECREES 
EBE ża 0) YOUR HORIZON BY 954.9217 a 
9161۲91080۵۲ T 26 YOUR HORIZON DY 57 8ءء‎ 
EKRAN 2 261 YOUR HORIZON BY 97,9332 
EKRAN 1 261 YOUR HORIZON EY 57.52935 
STATSIONAR $ ፎያ= YOUR HORIZON BY  $S23.7207 
FALAFA 1 ፎ7/ YOUR HORTZON BY S2.9144 
STATSLUNAR 1 280 YOUR HORIZON BY 13 جو ا‎ 
FALAFA 2 233 YOUR HORIZON 5ኛ 30,1713 DEGREES 
MARTSAT 3 287 YOUR HORIZON BY 48.104% DEGREES 
INTELSAT 4A FS 297 YOUR HORTZON BY 42.2704 DEGREES 
INTELSAT 4 Fi 298.6 YOUR HORIZON EY 41.2496 DEGREES 
INTELSAT ۵ 300 YOUR HORIZON EY 40.3687 DEGREES 
INTELSAT 4 FS 300 YOUR HORIZON BY 40.3687 DEGREES 
STRTSTONAR Š 302 YOUR HORIZÜN BY 39.0689 DEGREES 
SYMPHONTE 1 311 YOUR HORIZON BY 32.9564 DEGREES 
STATSIONAR 7 315 YOUR HORIZON BY 30.127 DEGREES 
INTELSAT 4 FZ 1 101,414 4.32226 ¿3603 
ከ ውክ 4 FR 4 103.471 نه‎ (7 ZOZ + d 

SYMPHONTE 2 11.5 106,894 12.181 25080 

ATSTONAR 4 14 140.777 14.0294 24700 
SIRIC 15 111,343 14.7651 24912. 
MARISAT 1 15 111,5343 14.7651 LALE + 6 
INTELSAT 44 19,3 15.098 18.0422 24704,9 
INTELSAT 44 F1 29.29 1194277 21.6008 24387 
STATSIONAR 8 22 119.709 21.9507 2446465 
INTELSAT 4A F2 29.9 123.74 2540437 242080+64 


ሀ N 


DISTANCECMI) 


Z23971. 1 
e3582.4 
23650 + 2 
a37ló+1 
237639 
23003 
235744 
24٤ 
241.2646 
24173 

24253, Ki 
atiro 

240018۷ 
2 24617 
وی تا 247 
24990 


CREES 
"GREES 
GREES 
GRE 
DEGREES 
DECREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DELREES 
DEGREES 
EGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
25488 .3 
25348.8 
25011.0 
24904 
24861. 
24861.6 
24674 ,6 
24483 2 
24464,7 
24304,4 


BANGOR, MAINE 


0 W 4 : 0 H 
ELEVATION 
301736 
72.9427 
36,5644 
33.4851 
44.1299 
329416 
30,7457 
20.241. 

22.713 

261379 
ا 
22.971 
3333 .21 
نام 17 
164.9593 
13.565 

1103 
8.80538 
8,900236 
35975 تا 

HOKIZüN EY (27561257 

HORIZON 7۷ ig. DEG 

HORTZON GY 27.7 

HORIZON EY 31.7 

HORIZON EY 353.7 

HORIZON EY 46.7 DE 

HORIZON BY 73.7 DE 

۱۵۲۷۲27080 CY 78.7 DE 

HORIZON EY d, d DE 

HORIZON ËY 22.0657 

HORIZON BY 32,657 

HORIZON GY 82, 650" 

HORIZON BY 43,5559 

HORIZON EY #747554 

HORIZON EY 46.4515 

HORT ZON EY 45.0725 

MORTZON EY 43,0831 

HORIZQNM BY 37,5324 

HORTZON BY 36.50 D 

HORIZON BY 35.7543 

HORIZON BY 35.7343 

HORTZON EY 34.5071 

HORIZON BY 3 #5 

HORTZON EY 246.088 


ó, 041685 
8.11626 


13.2297 
143.9002 
15,5425 
13,9622 
18.475 

21.6413 
21,748 

245.6069 


Ü E 
¿IMUTH 
178.586 
197,053 
170.082 
203, 382 
«08, ء٤۵‎ 
213.403 
218.093 
2231648 
229.719 
9 2 
U تا‎ 
KERI 787 
205 +673 
238.422 
242.38 
246.162 
245,597 


ju 


E YOUR 
BELÜ YOUR 
TOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
BELOW YOUR 
BELOW YOUR 
YOUR 
YOUR 
YOURS 
YOUR 
ZE YOUR 
ERLO YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
dum OW YOUR 
0 H 186 
02. 475 
113.428 
113,499 
116.341 
116.341 
120.238 
124.794 
123.264 
129,622 
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+ 70 
NODE. 
57 


EARTH STATION AT 


SATELLITE 
ATE-3 
GOES--1 
SATCOM 4 
CUMSTAR 3 
RESTAR 3 
CQMSTAR 2 
RESTAR 4 


ANIK 1 
SMS-1 
ANIK AŻ 
ANIK Ë 
ANIK Ag 
ETR- 


SATCOM 2 
WESTAR S 
COMSTAR 1 
SATCOM SR 
SATCOM 3 
S5MS-2 
۵1-۸ 
ATE- 
SGTATSIONAR 
"UMTELSAT 4 
„.aRISAaT 2 
INTELSAT 4 
STATSIONAR 
=E SS 
-ጀፕዓ- 
ESE 
STATSIONAR 
EKRAN 2 
ERRAN 1 
STATSIONAR 
FALAFA 1 
ث5‎ ۱٢ 
PALAFA 2 
MARISAT 3 


INTELSAT 4A F3 


1 


INTELSAT 4 


INTELSAT 4F6 


FS 
5 


p 
F7 
F2 


4 


INTELSAT 4 
STATSTONAR 


SYMPHUNTE 1 


SYATSLONAR 
XNTELSAT 4 
INTELSAT 4 


SYMFHONIE 2 


5TATSTONAR 
RIC 
nakISAT i 


INTELSAT 4à 


INTELSAT 44 F1 


8 


SAT 4A F2 


STATSIONAR 
INTE 


DENVER, COLORADO 
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EARTH STATION AT : 104 Dë $ 0 W 39 + 446.5 + Ü N 
emTELLTITE NODE AZIMUTH ELEVATION DESTANCE CMI) 
ATS “2 67 131.498 31,0865 23938.0 
G0ILS-1 5 158,078 34,4905 2374849 
SATCOM 4 03 147,987 384.7319 23543 +7 
COMSTAR 3 az 193.2495 40.4055 2344343 
HLSTAR 3 71 158,884 41.772Z 23398.3 
COMSTAR 2 PS 154.774 4248578 230349, 
WESTAR 4 و‎ 170,86 4340847 23316, 7 
ANIK Al 104 176,63 E 783 Z32722. 1 
518-1 105 180,193 (9873 eos 7 
ANIK AZ 106.5 182,536 4319847 290 1 
ANIK E 107 185.429 43.7391 23307 +6 
ANIK AS 114 194,071 49-0232 23342 
"CTS" 116 177.000 AZ. 7 LIO? 
SáAFCOM 2 119 501.5609 41.7136 ده‎ 1017 
HESTAR Y ፍ2ቀ:ህሀ 207.777 40.114 265477, z 
COMSTAR 1 pu: eden 30.1571 Z35671, 
SATCOM 3K 2 «17,471 3644777 اع ہد‎ 
SATCOM 1 155 ርደዴሯ ا و‎ 34.5160 DEST 
1018-272 135 222,206 34.5168 اکٹ رنج‎ 
ATG 140 227 67123 31.559573 237134 
ATS-1 14? 296,50? 25464609 28244. 5 
81۵ ۱1۵۲ 10 170 253.477 10, 3191 2520244 
THTFLILSAT 94 F3 isi 20140197 1.942102 ef G7 9 
RISAT £ 150 262.007 77۶6ء‎ 25072.8 
INTELSAT 4 FS 186 BELOW YOUR HOKTZON GY 1.809721 DEGREES 
STATSGIONAR 7 220 SELON YOUR HORIZON BY 233.9233 86 
-OÉS- 225 BELOW YOUR HORIZON BY 38.8235 DEGREES 
6ت‎ 18 230 BELOW YOUR HORIZON EY 43,8233 DEGREES 
“ESE 690 BELOW YOUR HORIZON CY 63.8223  DEGRELS 
ZTATSLONAR T el EELOH YOUR HORIZON BY 74.0200 DEGREES 
EKRAN ፲ =6 1 BELOW YOUR HORIZON BY A DEGREES 
EKRAN 3 2653 ERLOR YOUR HORIZON EY +22; DEGREES 
STATSLONAR ይ ت27‎ BELOW YOUR HORIZON EY 08.8233 DEGREES 
PALAPA 3 ا‎ ar BELOW YOUR HORIZON زا‎ 0.0233 DEGKEES 
STATSTONAR 1 200 BELOW YOUR HORIZON BY 93.8250 DEGREES 
PALAFÁ 2 285 BELOW YOU HORIZON ËY ዋፅ፥ክህኗፎ33 DEGREES 
MBRISAT 3 207 BELOW YOUR HORIZON BY 20.8073 DEGREES 
INTELSAT ዳል 3 97 BELOW YOUR HORIZON DY 27.3127 DEGRKELS 
INTELSAT 4 [1 286 BELOW YOUR HORIZON 5ኛ Sé, 2929008 DEGREES 
INTELSAT APS 00 BELOW YOUR HORTZON EY 6.0976 DEGREES 
INTELSAT 4 FS 300 BELOW YOUR HORIZON EY opcs DEGREES 
STATSTONAR Š 302 ECLUW YOUR HORIZON BY 55.9649 DEGREES 
SYMEFHONTE 1 311 BELOW YOUR HORIZON ٢ 52.9245 DEGREES 
STATSIQNAE 9 315 BCLOW YOUR HORIZON BY 30.3646 DEGREES 
INTELSAT 4 FZ 1 BELOW YOUR HORIZON BY 19.322) DEGRECS 
INTELSAT 4 Fa 4 BELOW YOUR HORIZON BY 17.0359 DEGREES 
SYMFHONIE 2 1149 BELOW YOUR HORIZON BY 11.2748 DEGREES 
STATSIONAR 4 14 BELOW YOUR HORIZON BY 9.37402 DEGREES 
RIC ... BELOW YOUR HORIZON GY 8.60546 DEGREES 
MARISA 4 Š BELOW YGUR HORIZON EY 8.605435 DEGREES 
INTELSAT ۵ 19.5 BELOW YOUR HORIZON EY 5.14851 DEGREES 
INTELSAT 46 Fl 2440 BELOW YOUR HORIZON GY 1.31844 DEGREES 
STATSIQNAK 8 zŠ BELOW YOUR HORIZON EY «936516 DEGREES 
INTELSAT 4۵ F2 ZS, D 99.4748 2451088 2977 


SAN DIEGO, CALIFORNIA 
EARTH STATION AT 1 117 ¢ 11.2 3 0 w 32 : 4 ፥ 90 N 


wa TELLITE NODE AZIMUTH ELEVATION DISTANCE (MT) 


ATS-3 ó? 115.013 2643549 2420545 
GOR S 1 79 120,821 31.1276 23234-5 
SATCOM 4 83 128.522 37.155 2362044 


CüMSTAR 3 37 132.909 40 7ھ‎ 248244 
WESTAR 3 ړو‎ 107.715 qa 6345 25357 44 


COMSTAR 2 9j 192.976 44.095 2524246 
WESTAR 4 99 143.719 47, 15273 adióż 1 
ANII AL Lat 155,573 49.250970 2307341 
SMSA. 17 kod, 22? AGF. JAGO 205.6 
ANTK AZ 105.5 150.751 SUTER 23052 


AMIK E 107 165.101 204.9021 Z56011, 
ANIK 3 114 174.424 5176 PA 75.1 


امت 7ػ7 + 1 177,806 116 و یس 
SATCOM E 117 122.251 21.6721 6770.1‏ 
2 ,22996 51.3107 1713 12242 تا WLSTAR‏ 
COMSTAR 1 126 12,455 GD, 1657 23504045‏ 
SATCOM OR 13 Ot. 421 39.0704 230037. a‏ 
S‏ د SATEOM 1 135 210.72 57.0396 FR ESL‏ 
SM 133 210472 am BŁ + M‏ 
۵1٥۰-۵ 140 DIE ` ፎ3ፌዕ5›53)‏ 
የተባ መብ‏ 30,571 220.923 199 1 5 ۵1 
STATSIONAR 10 170 257.695 ez esa lL 24428. 9‏ 
THYELSAT 4 F4 LOL 255.107 13.3312 00 1« N‏ 
Llego 2311544‏ 339 6ت2 103 2 BISAT‏ 
NTER 4 FB 486 «52035 1623 2.12374 29291. ó‏ 
BTATSIONAR 7 zad EELGH YOUR HORIZON EY ed 5159 DEGRELS‏ 
BELOW YOUR HORIZON BY 24.5255 i‏ ر "Go"‏ 


“ETS 230 ELLOR YOUR HORIZGN 
EGE = Dës BELOW YOUR HORIZON 
OTAPSTONAR T 261 BOCLGR YOUR HORIZON 


24. $123 


De " Wi 
33  DEGRE sę 3 


t 

| 

E 

i ሠ 
EKRAN ፳ DÉI BELOW YOUR HORIZON EY ó2 2ء‎ DEGREES 
EKRAN 1 E61 BELOW YOUR HORIZON GY E 3 DEGREES 
STATSIONAR ይ LIU BELOW YOUR HORIZON EY y 3 DEGREES 
FALAFA 1 SE BELOW YOUR HORIZON EY iw DEGREES 
STATSIONAR 1 «230 BELOW YOUR HORIZON BY 33 DEGREES 


FALAFA 2 203 


29 


+ Û N 


DISTANCE (MT) 


24295.43 
EE 
2:3 37 (Dé, 3 
23566. 4 
234431 
23330 +9 
DRETTEN 
23142. Ó 
zoliz 
2310547 
لاق نه‎ 5.4 
2303605 
250290.20 
Z3025.7 
230340, 2 
2307747 
لوا اا ل‎ + Z 
Z5180.5 
23100.3 
IZE» 
2399947 
24397A 
24960 2 
25067. ü 
میم‎ RED! 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 
DEGREES 


364.5 


33 1 


ON 


20.2733 
2542 933 
3022935 
50 32 
61.2933 
ዕ4 2903 
61.2922 
75.2933 
27.2933 
00.297223 


LOS ANGELES, CALIFORNIA 


1 Ü w 
ELEVATI 


212 
تج‎ በ 
334462 
280.2607 
30.6773 
43.2693 
4549007 
47.6297 
48.0044 
46.5286 
4۷۰-2۷-7 GR 
20,2897 
0.7675 
20.5168 
520.1731 
492.226 
40.2959 
56.721802 
56.714303 
134.2705 
38.0114 
23 039? 
14.0246 
iz > 3678 
9.879092 
HORIZON EY 
HORIZÜH I 
HORIZON ) 
HORIZON E 
HORIZGN Û 
HORIZON E 
HORIZON ا‎ 
HORIZON ا‎ 
HORIZON € 
HOT L ZO E 


4 هغ 
AZIMUTH‏ 


112.567 
120.553 
123.149 
132.742 
137.119? 
142.2142 
1907.75 
be! „274 
155.6 383 
= 7 «311 
142.474 
172.142 
173,693 
181.065 
187,07 
16,842 
201.8007 
2038 059 
205.038 


„do, 332 
226 6392 
246.124 


awoke DD 
ER +147 


de. 257 + 0 3 ó 


BELOW YOUR 
BELOW YOUR 
CELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BLOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELOW YOUR 
BELG YOUR 
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+ 112 


NODE: 


69 
ZY 


83 
87 
91 
93 
99 
104 
105 
106.5 
107 
114 
116 
119 
LEKT 
123 
131 
135 
135 
140 
149 
178 
131 
183 
136 


c 
LL. 
ሥጫ ሥነ 5” 
ፌፌ.5 


230 
250 
żal 
zél 
DN 2ó 1 
2725 


ያ پس‎ re 


kuć d 
1 


233 


EARTH STATION AT 
ve TELLITE 

ATS-3 

GOES-1 


SATCOM 4 
COMSTAR 3 
Ak TAR 3 
COMSTAR 2 
WLSTAK 4 
ANIK A1 
SMS 1 


ANIK A 
ANIK E 
ANIM AZ 
-CTS- 


SATCOM 2 
MESTAR U 
COMSTAR 1 
SATCOM OR 
SATCOM 1 


GM Se E 
ATS- di 
ATS-1 
STATSIONAR 10 
CUUTELSAT 4 ۹ 


518961 نه‎ 
INTELSAT 4 89 
STATSIONAR 7 


ZERE- 
STATSIONAR T 
EKRAN 2 
EKRAN 1 
STATSTONAR ó 
FALAFA 1 
STATSIONAR 1 
FALAFA 2 


۲ rr rne nin 
LEE E: 


r. 
| 
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سا ጀጀ) pni‏ ا خی تیا 


DM 117 په ا‎ c -ቭ 


3 
3 
7 


3 
Em 
A 
az DS? 
3p 
mm 
t 


LA 


Es 


uł 
Dei 


(Cr - ኑ- 


Bobo‏ کل x ui‏ 12 هز ቦዘ fa‏ ا اذ 


١ 


"Tut 


ርሁ. ፒ- 


E ኩኡ‏ ونم 


- <A 


Mani 


Da 


otà is‏ و 


LOOK ANGLE CHART FOR WESTAR 4, 


STATE ELEVATION AZIMUTH POLARIZATION 
Alabama 43 EQ wi 
Arizona 443 15 EQ 
Arkansas 48 185 & 
Calif. N. 37 145 “ሯሯ 
Calif. S. 43 143 a 
Colorado 44 i63 = 
Connecticut 36 216 ZG 
Delaware 33 214 2 
Washington DC 39 214 zu 
Florida 5 214 ጓዱ 
Georgia 47 HWE == 
Idanc 37 i2 Tib 
71 6 44 198 NES 
Indiana 43 ሯሯሯ څ1#‎ 
iowa AC ¿BB 7 
1+85 45 ian Vi 
Kentucky 43 cas ge 
Louisiana 53 195 ታይና 
Maine 239 219 27 
wawy lane 33 EA 23 
Massachusetts 34 214 EE 
Michigan a? ga E7. 
Mirrescta 37 i87 E 
Mississippi 47 138 i7 
Missouri 45 188 7 
cart ara S3 157 =g 
Nebraska 4 177 — 
Nevada 4c 15 -“ሯጋ 
New Hamoshire 22 sił جات‎ 
new Jersey 3 ció CH 
New Yexico SH 187 ሙሊ 
hem York 3? cic co 
North Carciina 43 zie za 
Marth Dakota 34 177 - 
Ghia 4m =ሯሯ 19 
fixianoma 48 „BG e 
Dreem 55 143 -ፎና 
Pennsylvania 28 Ze Be 
Khoce [siand 25 pia ZA 
South Carolina 46 Sig ሯይ 
South Dakota 48 NI e 
Tennessee 46 eai 13 
TEXAS N. al 180 # 
Texas W DA 371 3 
Texas E, SS 188 S 
Texas 5. 56 181 1 
Utah 43 161 -17 
Vermcamnt 34 214 zt 
Virginia Au 21i ŻE 
ሦ፳5ካ 1۳67 3 151 mz 
West Virciria 41 297 == 
Wisconsin 33 135 ic 
Wyoming لاک‎ 172 -8 
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MAGNETIC VARIATION CHART FOR U.S. 


STATE VARIATION 
Alabama 2E Missouri GE 
Arizona 14E Montana 18E 
Alaska 26E Nebraska iit 
Arkansas BE Nevada 172 
Calif. N. 17E New Hampshire 164 
Calif. S. 16E New Jersey 11, 
Colorada 145 New Mexico 132 
Lormecticut 13W New York iW 
Delaware iaw North Carclina ኃዘ 
Washirngtem DC DM North Dakota 1iE 
Florida ŻĘ Ghia AW 
Geornia e Dh ጌ ۵8 55 
Idaho 13E 0۳ 6۴ پد اس‎ 
11-8 ፎር Pennsylvania BW 
Indiara g Rhode isiard 15 
iowa GE South Carolina żę 
کا چا‎ South Dakota 23E 
kentucky 1E Tennessee E 
Louisiana 3 Texas دن و‎ 
Maine ZZW لا‎ ah 15E. 
Maryland BW Vermouwnt 13W 
Massachusetts LEW Virginia GW 
ዞ፥ጊ ፎካ ፲ ፳ልኛነ dw Washingtaon Eck 
Minnesota BE West Virginia SW 
Mississippi SE Wisconsin ER 
Wy cunk rg eZ 
CIRPS idBw)* 


30-32 dBw 


ANCHORAGE — 28.0-29.7 


JUNEAU — 30.4-31.3 
DENVER — 34.8 
HONOLULU — 25.5 


33.0 dBw" 


RAYBURN 
سے‎ 
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RCA ۴-38 EIRP CONTOURS 131^w 
NOTE: EIRP'S FOR TRANSPONDERS 3,15 
19 & 23 WILL BE AT LEAST 2 dBw 


HIGHER THAN SHOWN 


ANT. TILTED BACK 15. ANTENNA TILTED BACK 30 . ANTENNA TILTED BACK 45 


FIGURE 3.3 
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SATELLITE PROGRAM GUIDE 


SATCOM F3 


Video Service 
NICKELODEON/ARTS 
PTL 
WGN 
SPOTLIGHT 
THE MOVIE CHANNEL 
WTBS 
ESPN 
CBN 
USA CABLE NETWORK/BET 
SHOWTIME (WEST) 

MTY 

SHOWTIME (EAST) 

HBO (WEST) 

CNN 

CNN2 

HTN PLUS/ASCN/NJT 
CBLE HEALTH NETWORK 
EWTN/REUTERS 

C-SPAN 

CINEMAX (EAST) 

THE WEATHER CHANNEL 
MSN/DAY IIME/HBO 
CINEMAX (WEST) 

HBO (EAST) 


Tr.& 


SATCOM F4 


Video Service 
BRAVO 
ESCAPADE. PLAYBOY/NCN 
ENTERTAINMENT CHANNEL 
TBN 
HBO IE)" 


qr. 


WESTAR 4 
Tr. $Westar# Video Service 


SIN 

5X SELECTV 
EROS 
SPN 
GALAVISION 


6 

10 
29 
22 
24 


WESTAR 5 


Video Service 
WOR-TV 
CBS CABLE 
SATELLITE 
NEWS CHANNEL 
BET 


2D 
4D 
6D 


12x 


Tr. — Westard 


SATCOM 4‏ 9 سو 
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CATY d er zs 
Format Polari- Polar ጨጨጨጨጨጨጨጨ-ኣ፡፡፡፡ጭ፡ 
۲۲٣۲ zation zation wa 
No. Frequency waw wh FS F4 5 
1 3720 YIH? 1 10 
2 3740 H| v |?” 2 1X 
3 3760 VIH [3 3 20 
4 3780 HII v [4 4 27 
5 3800 VIH 5 5 30 
6 3820 H| v ٤6 6 ax 
7 3840 Va NIS U7 7 410 
B 3860 HIV Ja 8 4X 
9 3880 VIH 15 9 5D 
10 3900 H| ሃ ፲ 10 10 5X 
11 3920 IH FI 11 6D 
12 3940 HIM 12 12 6X 
13 3960 v| H [13 13 7D 
14 3980 HÍV 4 14 77 
15 4000 ۷ 1 ٢٣ [15 15 80 
16 4020 4 | ۷ ٤6 16 BX 
17 4040 ۷ ۱۲٢ 117 17 90 
18 4060 HJY 116 18 ax 
19 4080 v I H 19 19 10D 
20 4100 Hiv [20 20 10× 
21 4120 ۷ H [21 21 11D 
22 4140 H] v 122 22 11X 
23 4160 V IH ته‎ 23 12D 
24 4180 H fY 24 24 12X 
SATCOM * O 


eu ኣዝ 


WESTAR 3 


Geosynchronous Orbit 
22,300 Miles Above Equalor 


1 


SATCOM Fa ርጋ 131" 


1920۷ 
WESTAR 5 O 


WER 


0 
SATCOM 2 ርታ 
“Ty 


o 
ANIK A3/A2 


mght make it easier. 

i purchased the bottom ot the line mill cuts as wo ۸۱1 
tui ding fine furniture here, The 1"x12' ×12 are a #3 pine which 
means there willbe a lot of krots in the board The only way a 
knot will cause trouble is If ٣ 18 in the middle of the beard ard it 
gocs across most of the width Most tumber stares wil let you 
select your own lumber so it's up to you to fird "ne good ones. 
Keep in mind that we wil be cutting اا ه‎ the center six inches af 
the board so if a knotis in the በባኮ! place we can make tt ao away 
The 1^x18" x12' are à #2 pane so there are less knots per linear 


NEXT STOP 
23.000 Miles 


10 STAND 


FIGURE 4.4 
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4.0) TOOLS AND MATERIAL. 


[here are two categories of tools involved with this proiect, 
those required and those that would make lile easier creng 
construction. First. a list of the required tools; 


REQUIRED TOOLS 

1-Saber saw 

4-saw blades for above. Type is 3: inches long, ያ teeth per inch 
1-Comer square 

1-12 foot or longer tape measure 
1-Claw hammer 

1-Hand drill 

1-٠ dull bit 

1-5." wood be 

1-S*aple gun and 2000 vi" staples 
1-Fel hp pen 

See photo 1 


OPTIONAL TOOLS 
Carpenters level, 24" 
1-'«" electric ۷ 

1-Wood pling 

4 sheets course sand paper 
1-Inchnometer 

See pnoto 4.2 


PHOTO 4.1 


As we procecd through the construction ot the antenna. it will 
become obvious why some of "he tools in the optional list could 
make the project a little easier. Don't worry if you can't come up 
with the optional tools, you can still build a good antenna. You 
may be able to borrow most of the tools from a next door 
neighbor or friend, but | would suggest you buy the Saber saw as 
it will get an extraordinary workout an this project. You don't want 
to make your neighbor any madder than necessary as he is 
probably going to have to stare at this creation for a long time. 


SOME CONSIDERATIONS ON THE MATERIAL USED. 


The antenna we are going to build is a 12 tooter, good enough 
for the continental LI. S. f£ you bve outside the U.S. or yôu just want 
to impress the neighbors you may decide to build the 14 through 
20 footer. In that case, this list of materials will have to be 
adjusted for your antenna size. For those of you requiring large 
antennas, please read the section on BIG ANTENNAS. The rest 
oł us can continue fram here. 

The cost of the wood will vary directly with the quality of the cul, 
the distance you are from the mill. and the mercenary nature of 
the lumber store owner. Based on these vagaries, the prices | am 
going to quote could be off a little bit! But just keep in mind Ih& 
great pictures you are going to get as you write the check and it 


much for all that, let's get on with tre list ol materials. 


12 Foot Antenna Materials 


4-1'x18'x12 #2 pine boards 

19-1°x1?°x12 3 pine boards [voa need 17. the ether ? are for 
mistakes.) 

4-2 x4'x'Q' 

6-rolts screen material, 267 wde. 12 long (ima mesh) 

2-1bs 460 nails 

V lbs. #10 nails 

1-pottle while q ue 

"rell of piano wire #76 or +22 

trall of heavy string 


12 foot stand. 

تد "4-9 

z-2"xA"x1Q' 

2-2" دږ‎ 1you can substitit 4 "D 2x1) 


10 foot stand 

2-2"44 x12" 

4 P xA x1C* 

2-2 x4 x1R' (you car mase the sanie subst ከዚ! 


Hardware. 

4-3" balts. 3' leng 
2-9" bolts 4" lang 
12- fonder washers 
B-5." nuts 

3b feet FEA leno wire 
1-3 inch spring 


Tae total cast. f yoa qo with tie 1 H7 wice muterał arc the 12 
stand. barring any ۱91181۱ نا‎ less than 5300.00. [ ከቦ tota Time 
required fo construcl this antenna. mount teedcen an feeghcrn 
mount s 40 hours. Not bad "o an antenna Capable of providing 
sparkle free pictures on Satcom 3 


toot. H turns out that they don't make a #3 pine this wide or | 
would have bought those. 

At this paint you will have to make a decision on the width of the 
4 pieces ct lumber that make up the frame Your choice is to 
reduce the width ard make it cheaper or go with what I built The 
1'118"x12 cast 525 00 each and the 17x12"x12' cost $6.80 
each The price is linear between the 18", 16” and the 14" I 
wouldnt recommend you go any smaller Ihan the 14" wide 
material. If you can afford it, I recommend the 187 wide material 
as it is the strorgest 
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FIGURE 4.5 


Also. you have to decide which trame stand is best tar you. The 
84. 12 foot stand is the strongest but it takes up u lat of "vom | 
bu tthe 12 foot sland tes! then found on | could not fitit and the 
fecal paint stand in my back yard. Please see drawires 1.3, 4.4 
and 4 5 far dimens.ons Phen came up with the smaller 1C toot 
stand and | fif tre You can subtract about 4 ta 5 feet fram the 
baser dimension in drawing 4.3 far the 10 foot stand Okay. so 


PIANO ۳ 


FIGURE 5.1 


My arswer lo ie problem of holding this tolerance was te build 
what | call a sen stabilizer ¡sec trjure 9.4 ane note 5-1) The 
stabrizeris suoposed te allow yoirte move wound while keeping 
the pen level and the tension on the Diano wire constant. So 
construct sorrethira like what s shown i? gure 5.3. Drill tan '- 
holes in the rang ar p ece about غا‎ Ins] n from each end ang 
then nail the square piece of wood tę lier gular piece 5" wood. 
The dimersrons are approx mate anc can vary depercing an 
what scraps of wood yon can find The reasan for tre triangle 
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5.0) SCRIBING THE SPHERICAL CURVE ON 
THE WOOD. 


It you remember the section on the comparison between a 
parabolic and Spent antenna you wll remember that ihe 
spherical is a section cut cut of a very ba circle. in this case a 
circle GC test across. Sc. [ኮር radius is 30 feet which is the 
number we want IG use nghtnow. (Ser drawings 1 andphoto5.2 
lor the folowing discuss on ) The intent of this section is to show 
you haw tu transfer a curved fine onto a Straight piece of wood 
The curved hne is that portion of the 60 foot circle thal will soon 
be our antenna. 

The easiest way ۱ know to nul this curved line on our boards is 
te make a gran! protractor. As can be seen in the drawing we 
want to Ue cur piano wire fo something slightly mmrovable and 
move away by 30 tect + 2.0 inches attach this wire toa pen, "aen 
drag it across the board hopefully making an accurate curve we 
can iow cul ol The reason we want to use pano wire as 
opposed lo regu ar wire is Hat piano wire will not stretch very 
easily and tha: ٥۹۰1۷۷۱۱۱ help us keep the curve correct Accuracy 
is the key word here. | fred many differert ways of scribing this 
curve and none but ins last way were accurate erongb. By tre 
way. the accuracy wn are string for is + تو‎ 31716 al ar: inch 
Ins means that the line we are scribing shall net vary more han 
ths amcunt. IF we do a good job here we will be rewardec with 
excellent pictures iater. 


PHOTO 4 


PHOTO 5.5 


PHOTO 5.6 


he stabilizer, run it back and forth across the board to get the 
fee of the spring and how much you can pull on it before the 
curve is affected. Attach the pen to the stabilizer. il should be 
touching the board but not so hard as to lift the stabilizer up. 
While holding the stabilizer just above the board, go to end 
and make sure the pen crosses at the corner. as in photos 5.5. 
5.6 and 5.7. You will nave to go back and forth a ‘ew times while 
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FIGURE 5.3 


shape is te xeep most the weight of the stabelizer on the pen 
which is attached lo the straight side of the triangle The pen is 
hele in place by a couple of pieces of duct tape and the spring is 
attached ro the wood by it prece of regular wire 

We are now ready to put pen to wood Take gacn board to be 
cut and check its length, ıt should be: 12 teet org. || ifs too long 
cut it down naw H.'s too shart we car. still usc ዘ. Mos: of mine 
were Okay bibl had to cat ዓ ፈየ E of hen town by a lato an inch. 


PHOTO 5.2 


Go find an area where you can set up 2 30 foot long wire and a 
12 foot board. Try to have this arca be close to where you plan to 
cut put the ibs You dont! have to scritee all 17 boa ds in this 
manner, orly enough until you come up with a wood form good 
enough to use as a master torm ft took ጠር 4 boards 07 practice 
until gota form good enough to useonall future ribs. The ribs on 
the First 4 were kasy اوا‎ use or the antenna, 1 usł didnt want to 
proprgate the same error on al the rest of the ribs. By tre time | 
kad cut cut all the tbs and sides | had4 or 5 qood *orms Practice 
makes perect. 

In my case, ፤ used my front vard anc lied the wire to the ‘ence. 
Scribe a line across the board at the 6 ‘oot point. Lay this board 
down on your giant protractor as in photo 5.4, Without a pen in 


PHOTO 8 


not hind a piece ol cardboard this lor; to thy Yus “ ፉ ፡):1 ار‎ ዘ 


yo. dry this, drep me ሰ line dale bine knew ow H workec Yad, wil 
5ከ | need a uood wood form 16 be: used in the assemol Gf ۰٠ 
antenna for checkrą the conve This method ዴናነ.| 41 ገበ “ዘዝፖቦ the 
scurrying around or your hands ad kir 


PHOTO 5.7 


adjistre the posilian of the board to acccemplsh this, bul if is 
importart Ifthe curve snot synelrica wiet weinstall:nerbi: 
will no: fit the curve ofthe otherribs. When you are sure The curve 
[5 balanced on the board co hack to the center aad set tne 
stabilizer down Gr the center line Positia1 yoursell ١ tne way 
betwc: tne conter and the end you are going to first Yell. here 
we وو‎ ዘባ one metor, wilhout stobprme. scribe the are Ga lo the 
micdle agar and seston yourseif'’ the way ta tre other end 
and have at r again Well how cid vou do? If yc, were: like me. | 
tell over as | tried this the * rst time because | was rot ነ] a staole 
nos ton ۱۱۷۳۳۰۰1۵۲۱۲۹ ዘርፍ whet you see. tum the board arourd or 
ከዘ ዘ over and try agan Remember you only nave to do this till 
yOu deta gocd ler: then you can just lay ኩር ferr on the <ን2 of 
the bora and trace around it This and the next Job are probably 
the most irporteel tasks as they celine the curve we cali our 
antenna Any De) misti-kes here and the antenna will not ክቦ ገጡ 
Ap to sult. Take higar as Ir ade 075 of mistakes and the amenna 
sull performed very wel. ^ am nel an expert in tte art ch wood 
working so | don't nave any specia. dispersabon س۶‎ prrfarmir: 
ese unnatural acts When veu are sit shied with your results aa 
m photo 5 8 you are agy to start cuthag il Gul 

Ong side note, you could try scebing this arc on i4 pien ol 
cardbcard 12 decl long ۰1۲۰۳۰ take a pair of scissors amd cut cut 
the curvo Tren use that to pt the carve on the boards | could 
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6.0) CUTTING OUT THE RIBS. 


At this point ዘ 15 assumed you have scribed A curve on H 
17x12"x12' pine paard I make the distinction between Ihe r bs. 
12" wide ard the “ar sides 18" wide. You do not wart to 
practice ou wood thal cos: 525.00 each. Save them for last after 
you have had a litte practice Locate the Saber saw you nave 
procured aad insta | a new blade thatis 357 long with? teeth per 
inch. If the blade is any finer Ihun thas it ነሃ | take a lifetime to zat 
nne bora If its any coarser, tre cut will 3c too rough and the 
saw will GU too fast leading to mistakes Afera |, |ከ። ሾኔ why you 
are Following this manuel, sa you can avoid all the pttals | fell 
inte. 

Most Saber saws are adjustable as te the cutting angle. | want 
you to adjust your blace so it cuts at a 10 degree angle, (Ses 
photo 6.1; You will cut all but three of the ribs on this angle. The 
remaining three ribs wil be cut tlat, no ange 

The reason we are cutting on aa ang eis so tae screeninalerial 
wil lay Hat as it goes from r b to rib. The 3 Flat ibs will be used in 
the center af the antenna where tne curve changes direction 


tig & ? and photo 6.3) 


so the 10 degree cut will occur, 

The very first thing you wi'l notices is that the: sawdust “ies to 
obscure the cutting line, I kope you have د‎ qood set of Tags as 
that's the way | kent Ihe line clear | always arrived at the end 07 a 
board brezthless. not from the work but from trying w follow the 
tire. 

| found the pest wey to follow the line with any precision wes "o 
add pressure: ከ) one side ወ “ባፍ other To make the save turni ٢ 
Ihan actual y tera ro the saw | also found thal once | started | 
was better a geing all the way |! rongh before stopp ra Ycn vell 
find that when you Fit a አከር? the saw will fry to Ti ቦገ away from it 
tak eg the path of least resistansi Tn sis where | tonura Fide 
I biggest deviatiarig ‘rom tne ር[.[ሄፎ | earned urchiy te 
art capace the problem and lean ino the knot to better kole the 
ine photo 6 5 here} 


PHOTO 6.4 


PHOTO 6.4A 


After you have cut out a couple of ribs you vil come ህጋ ሄክ a 
qcoc form Trer qo back to the ribs you have just cut በህ: and use 
the torrr medel and take off the rougqn edges with the hand 
plane or sardpaper Photo 6 6 shows a ‘orm uo against a rowy 
Sut aul ribi tę check cut te curve You want ta 5በጉጋጋኩ oct the 
curve, not chance it. sc 90 easy with the wood removal ዘ! this 
point | had a couple of ribs 1 had to really work on to get them to 
ےد‎ within the نا‎ reh we are try rato hold. By ፡ ገፁ way, the best 
way 1o ۱11۱0۴۱۲۱۹۵ i* 5 form is good encugh Ic use for the rest of 
the ribs is to lay it down or a board tnat has the scribed curve ٠ 
doesn deviate from the ine by mori "nan ' inch you can use it. 
Phato 6.7. 


KR 
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PHOTO 6.1 


There are some basia setety rules to be adhered 15 when you 
ire ap anything that can bite you Wear safely glasses or 
goggles keep track of yar power cord and witch weite oiim 
cutting 1 tried to cut Wy saw Borse m half a couple ol times | 
Tounr that 8 gentle pressure na the saw made far IPs best speed 
If you push too hard the saw usi cuts 8 ower and “ገነ 
productive 

When you come te «nnts, you have En تل‎ very slowly [kee 1210 
speed, or you will over-heat tye saw and nade 

Sc lets qef started :sinpholot Aandi da *eecintatne meq 
slowly and as soon as the 


a راد‎ 


oazie wi bet Astor cn! 


PHOTO 6.3 


PHOTO 6.7 


PHOTO 6.8 


the assembly | busled eme ub, بب‎ | ridad aps ዘዘ ዞ | -፥ 11፥ “ሃሃ rites 
Bu: by this t me. | was an report at cuim ett :: 


read ۰ 


I* vou find seme good forms as vore gr Niny ፤ዛያር tae ribs, set 
them as de tor use during the anterra ዘነጻቦ”“ገኮ ሃ Also. ብ ten 
may warnt to ouile this ante mia and vou Could save hírre Pisi led انا‎ 
trouble i you give them a wos | نا‎ 


Atthis point all tre ribs hose bron zal ጋዚ so bre tex t EOD بجر‎ w9 
waler-soulthomto make thr:ral 187 Af ondas possible. “ou 8 
want 75 go to all thes troubas anc then Rave በ rot uv 
Fer want of a nail on! all tbid 


ty 7 


Now the tarn really Stats! 


PHOTO 6.5 


PHOTO 6.6 


New tnat vos don't Wave te ase Pre cnt orotaclor to get ٠ 
curve on the boards, |”ር፡ guisa tte caser. nd the cut በቁ ህዝ go 
;! htr e faster. ۱۹۵۱ a ፄር ገ፦ dale YH uti ou ribs a niebt. so onc 
week later, they were ۱۷ Home No sens- making this any harder 
hiena has te ho One ASE ore! an stay ne wood torn to draw 
the curve an fhe rest olite bostes Maan: sum the form قا‎ cutting 
“ክዩ corners the Sime ርዮ euch enr iento Gł Dorta linta Ihe 
rap ۱ did and try to rec i Hat snie of mie Term and the flat side ef 
re: board ta ling: up ov. my ferme s saca ሦ/በ5 mots aight. Oh well, it 
tarnec aut that aer all the cutting was over | waeut buck over 
each (11) acid pite der tos fest || After coing this | 
trew aww ;' ribs as heridas lar acne la ersed Also curra 


HU SALTA 


where tc p ace the nails jor holeung to የከ: ۱١ poleco. These lines 
are where Ihe ibs wı | be rstalled at a later time. Make sure that 
you start making from the same end or holh bors 

You should have cut the tour sides ona 10 degree angle Ifyou 
dd this. the angle snould be loaning towne the cenler of te 
antenna On the side thal willbe the reside of the antenna wew II 
now install tour 2x4 praces. 

Cut four 2x4's 15 inches tong tron ano ol the ‘f tact 5 
Find the #6 nails, the hammer and the cluc On all four braces 
start a couple of nails The braces wil be nailer 16 835 ead of 
the sa caled top and bottom fame beards. ¿Photo / :3. ያ “f 
Measure in ነ: of an inch from each erc anc graw a line This [5 
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7.0) PREPARING THE FOUR SIDES FOR 
FINAL ASSEMBLY. 


At this point you should have a dile of wood mech Ie Fal 
sFown ዘገ photo 7 1, ull Gut cut and ready tor assembly. lake the 
four 18" wide boards that will make up the rame anc set them 
aside. Two of them will be tie top and soltar and he other two 
the sides For the ሠር that are going to be the sides. you wi | want 
to mark them at tne 6 foot naint on both sides ot the board, and 
then set hem aside The top ane bettom will have to be marked 
from ene enc to the other on & inch certers. 28 snown ir photo 
7.2. You will want to rar» bath sides ot the board so yorrwill&now 


so the 10 degree cut wil cccur 

The very first thing you will notice s that Ibo sawdust tries to 
ebscure the cutting lne, | hope you nave a good set ct lungs as 
that's the way! kent the line clear | always ur'iyca at the end of a 
board breathless, not from the work. but leor treri to follow the 
line. 

| tound the best way ا‎ (a low the line with any prec sion was to 
add pressure to one side r the other to make the saw Tir rather 
than actually turning the saw. alse ‘ound that once ' started | 
was better off goma all the way through before stepning Yau will 
tra that weer vou hit a knot the saw wil fry نا‎ turn away Irem it 
taking the path af least resistance This is where ۱۱۳۳۲۱۱۹ | ۲٠ 


fic pages devintions from the curve | learned quickly to 
anticipate ዙር problem and Iean nto the «not te better held the 
ling iphoto 6.5 nere 


PHOTO 6.1 


Trere are some basic safety rules to be adhered to when you 
fire up: sryMung thal can bie you Wear salele gasses or 
goggles. keep rack of your power cora ard wall when you 
culting. | tried to cut my saw norse in tal a ccuple of times | 
foi. rd tata gentle pressure an the sim side lor the beset speed 
ዘ vou push 166 hard the sew just cuts slcwer and that's pan 
produce PHOTO 6.4 

YET you come ty krata, you nave te sn very slowly ket ¿10 
speed, or you wil over-heat the si 

Salefs get started 41586 phalaq A itl. tecate he egue 
Slowly arc as seon as the saw tease یب‎ Hs E eben || ۱ میا در‎ 


pal barze 


PHOTO 6.4A 


After you Rave c.l oal a couple of r bs you will come Lp with a 
aoad farm Then ao back to the rits vou have Just c.t out and use 
the torm 45 a model and take off the rongb edacs with the hand 
p anc or sandpaper Photo 6 6 shows a form up aqams: a newly 
cut out rib 10 check out the curve. You wani to smooth out the 
Curve not charges it, 50 go casy w tn the wood removal ai (his 
pa rt. I ከ66 8 coup e cf ibs | ስቋር te really work onto get tham to 
be withir the سا‎ inch we are trying to hold. By the way. Ihe best 
wey le determine f a form is good enough to sze for the rest ot 
the ribs is te lay it Gow on a board that has the scribed curve 1 
docsr't deviate from the line by mare than inch you can 1.86 iL. 
PHOTO 6.3 Photo 7. 
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PHOTO 8 


the نز‎ 


sembly | busted one !اد‎ sel ende rp mik respi? niv "DO 


Bit by 1”. ሄ ከገኗ | was ara expel کی‎ cuins (።1.ቨ cury::d Iris 


|" you tired same )هې‎ 16 MS ins yore catarg ert the! be. set 
them aside for use during the antenna assembly Also s reia 
may want فا‎ ]5 ۱۱۱۷۵ this antene: and yeu code siwe 7-٠ تن‎ Int: 
trouble if you dive them ስ upod rnb 70m 


At this paint all fhe "ibs حم زنط‎ eon cut ut so the dex step sto 
wnter sea themtc make them lastas orqas possible 7۶) 
want to go Lo all this Irauble: and len یئ“‎ ዘ rot away year ater 
For want ot a nal and all thal 


Now tre fun really staris! 


PROTO 6.5 


PHOTO 6.6 


Now thet you dan hive tę rise fu tin} zwratractar to get the 
curve onthe boords Fe geta: [ከነ rasie” ۲٢۲ط:‎ cutting will qc 
a Mie faster Iseta 5(:ከ(:፡3.| et cutting ist?! nba a night, so one 
week Latur, they ve alldone Ka sanse m; ding “ግ 5 ary harder 
thor it has to be One Lie ward un asna tho wood form 16 draw 
the ture: ois the rest n! the Des ہب‎ Make sire the farm is cutting 
the corners the same ርበ sag ae [ኮላ G BI Dor [ fall into the 
"rap | did aad try te setne [at side ot the terre ard the flat side of 
the koar: to me ٠۰٢ bv. my form s sic wes note trigal Oh wel. il 
Tarnieg ont Chal: ub ra wus over | vent back over 
each rib and emanat s Hes cem ዘ nes tt Añerdoma in sl 
[ርነ away 2 nba us be rodeo tar cane to be sed Also. during 


TEST MTM 


where to place the rails for holding the ribs in o ace. These dines 
ere where the r bs will be installed al a bator time Maki sure that 
you start marking vor the same end an both beards. 

You should have cut the fonr sides zna TO denrec uigle Fyau 
dd this. the ange should be ۱۳٣٣١٣١۱ ہج‎ owad the center of the 
antenna. On the side that wil be the inside of tis anlenr we will 
aow install tour. 2x4 braces 

Gut done 2x4 5 "5 inches loa trom ons of the 10 foal 25215 
| rd the #8 nails the sammer and Ihe gti On ell tour braces 
szart a couple ct nai 5. Tre braces will 58 naled io each end ol 
the so called top and boltem frame beards (Phato 7.5 741 
Measure ink gf aa nen fram each end ane craw a inc This Is 
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7.0) PREPARING THE FOUR SIDES FOR 
FINAL ASSEMBLY. 


ል! this point you snould have a pile of wood much like trat 
stownań photo ያ 1 all cut out and ready ^or assembly. Tase the 
four 18 wide boards [hal wil make up the frame and set ther 
aside Two of them will be the top ¿nd bottom ad the over lwo 
the sides. For the two that arc gory to be the sides, you will want 
lo mark mem at the 6 toot paint on beth sides of the board and 
then set them aside The lop and bottom wi | here ከነ be markec 
trom one enc to “ገፁ other on & inch centers. as shown in photo 
72۰۷0۱۰۷۷۱۱۱۷۷۰۲ tn marx both sides ol the bond so you wi Know 


PHOTO 4 


whore the brace starts. Smear some clie on the A xel itl (ገቋገ ley 
it down on the line flush with the uncut side otine board Nai. the 
brace ta the board, taking care to make Sure it docs 't move as 
you bash the nails in. Repeat the above p dure 3 more times 
and thats core 

These braces will be used te add as much strength to me torr 
corners of Ine anter ra as possible. A square is not all that strong 
ir the corners so | added this orace as well as one more to give il 
as much help as possible. Pac nightmares lhl as | tind to raise 
the structure It would came crashing down arcund my ears, 
Hence ihe extra braces. 
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PHOTO 7.2 


(r. 


PHOTO 8.2 


PHOTO 8.3 


The structure 15 ust tacked rigid hier sewan micis 1 
up and deseen in relist OD f a [ከ other | ዘዝ! cn utto | 
stabe “ ac css the sides. ۳۱۲۰۱۰۱۱ sargori ia: Phil TUP 
the: string very tight se you 271 ser ków cles they Crocs 
other, pry ont the 56 


are! 


ነገ "ter sdi کیل‎ as nuls نش‎ 
move: trio the right place. tien retara t tput my amért ene an 
A sel o" 1×ظ‎ s sel could rove the s des up and dowr docet is 
strings تا‎ just louch, as in pete የነ... cte purpose ot ኩሮ sings 15 
ta get the curves | red up with each cameras epesimy as pasible 
۸۷۲۱1۰۱ wie add thie conter ሇን andhe wyn “ያ. ን wet wi Û lore tied tees 
able lo set the position or the sid=s 


8.0) ASSEMBLING THE FOUR SIDES. 


This 5 the beginning of the real antenna. From hers on tne 
structure will lock more and more like the final orodub!, sc take 
heart it will get core. 

Try to assemble the antenna in the same place where it wil op 
used Youcorrt wanttomove t any ‘urthesthar necessary. First. 
ts heavy and moving it could stretch the "metal sereeniry Thal 
makes up the rellective surtaze. Also, it wil help d the plot of 
around you use for assembling the antenna is as Hat as possible 


ሦ# 
PHOTO 8.1 


AS you San Sue Ph photo 8 1 | assemblea the antennas on a 
concrete pad | had put down tor all my antennas 

Now hat ws vs gota ۱1۳٣١ او اباه‎ the way, let's get started ۳۶ 
my antenna out or the ground m such as manner Iul when | 
ات‎ በ. ዘ weas Domina at the sate lite of interest Ihis meant 
that the top and botlom were point በባ north and scuth, for rmy 
neun You might want ta +ت‎ ٦19 ۱۱ section 3.0 tor the satellite 
chatt net comes © asest to your locator 

Sio, es you sand in 7۸۰۷١۸۱۱۳ (›| your soe te be ١١۱١۱۱١ ١ the lumoser 
ut the ceo and bottom hire: ۱۲۴۱۰۰۰ Hainan eu ther 
and the el brags wal pe daros 


Cures P 1ገርከርሩ 
Select any career po shal 
ano رل‎ a] Ehren gren tack ۲۷۸۷۲۱ ZE mai ኣ ۶۶۰ 
Sad dee rze | ‹ 1 ۱۳۰ ۱۰۱۱۱۱ 11] tee wiy In ISt véd weer ۰ئ‎ 
get غو‎ sodes ine . 8: 
رز‎ bor E 


"vii ١٤۰ 
Ast 
۹ 


YEA Illa Weal La 1۱٣:1۰ ۰ ) ۷۴۲ 


اس 

The two curved surfaces stonki pe dash ዘነ the: comer where 
trey meet Youcan putthe correr scuare into This new corner 1o 
make sure they are ar anales tocacholher Goontectherest 
of the: corners and da the same thing Wher you get core rt 
should lock like proto d.t. 


The Slant ከ6ሴ.፤ dolky "ne nto hura beer eut on t: 
bottom tame boards With the: ዘ] “ዘበር we want ን ade 
the first rib. 

For now on | will assume that as you stand ዘነ rem od "e 
antenna the board اوران‎ To yr d is "mms bobo ዘገር sre s [ነ ° 
is the top. | he antenna well be asser bled rem lett to rint 
not recommend you cul all fo graces at once as vou 7۰۶ 
te: lengthen or shorten ther: as you gò Efeena deat the لړ(‎ 
varied about `. of Auch After i had instal ed a ew ribs and 
braces, | had to change the length an ons brace te Ger "ገር 
spacing back to #1 nches Youcan push the ribs sacz» aad ferth 
ul Hie te fitine brace out whenit gets off by more "man? inca, put 
in a different ength brace tc 361 the spacing sack n line. Select 


top arid 
bre ከን 


ባዕ 


THEM 
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9.0) THE SMALL MIDRIB BRACE. 


In the center of sach rik a small 2x4 brace ያ 7. inches ong 5 
added for extra strergín Now you rd ob! why yor {ersed each 
ri: atthe 6 toot point As you can see in figure 9.1 and photo 3.13 
tre braces w | ክር nstallcd back and fort across the center line 
The reason for installmo the traces in this maaaer's SO you can 
nai! nto each of tiem after insta lini the rib. You can start an 
either side at the center line. ir doesnt mater. Proto 8.2 shows 
tre f rst brace installed an tre low side of the center inc. 

You pul 5 10 cegree slant or all but three of tte ribs as you 
were cutting them gut, you will Pave to make sure qat the ከ5 15 
facing in the right direction when we install nes mideib bracc 


.CFNTER 
LINE 


2x4 BRACE 


TulONG RIGHT 


HOTIOM PHOTO 9.3 


FIGURE 9.1 
ኑ 


1 
7 


PHOTO 9.4 


GR 
A 
PHOTO ۸ 
your first ۴۰۳ cinch brace and nai and slur itto [ከር left hand frame 


bsard 8.(5ዮ wilh boston of the beard asinphoto9.2 ل۴‎ 
firstrib, determine with way wil face are then mark the side 


PHOTO 9.5 


tie sge tie nals are to go tbronar. Start two nails as in ۹6 
3.3. Pron tte nb up Gri ane end of rhe Fame es in photo 9 4 and 
5.45: g ue ard nail it Set this in ts approximate position ir the 
antenna but don't tack itir yet 

We will now do the last rib on the ngh! Find another 7۰ 1 
brace and ngil and glue n to a nb on the rigat side. The curve 
PHOTO 9.2 should pe acing away ‘tram the rib. If you refer to figure 9 | you 


| 
Í 
1 et. el `: 
له‎ p ab 


12 FOOT SPHERICAL ANTENNA 


PHOTO 9.7 

brace aff the wrong side اه‎ the rim ee | لف‎ እከ" ۴ں نی‎ fos 
page set tars የ[: የ pestiesen ዕባ dbe ፤:[ከ! aad ዓ de sl ی۶‎ 
antenna. 


Now lozute ane ofthe ries 1111 ج۷۸۷‎ mot cubor a slant In ኮከ ve» 
sec? an this rib willbe tacked temoornb ዘገ the sche 60 


U'x18x12 
(44 tidal) 


151252 Rih 


— 
117 total 


2014" Diagoral Brace 
(4 total &'i 
Cut te Size 


PROG 
¡18 total! 


PS እ1:ፆ Sereen Mosa 
A Rolls ۹71 


PHOTO 6 


willbe ab e to determine which se of the center las thes Bria 
willbe instal ed This time though. you will have to set the brace 
Jp tror the bottom edge ct the ab amour Ay ot an inch, as in pnto 
95 and 96. This is because tre curve is going the opposite 
drection. Take your time or this (don't want you ۱۱۶13۷۲۲ to Eear i 


place Go to the oooosiie sice and co the same thing Itis 6181 
to de this f you have 8 trend ar spouse te nep you Get ene 
person on cach side of the as arc brną it up flush with the curve 
on each side while look ra اج‎ how clase the farm is fiting n the 
center ofthe antenna Now ge look at the jinctioa of the torm and 
the nb. 8 shouid be within = men or getter. Mave tre form back 
and forth acess the curve to see how it fits. You should check 
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10.0} ADDING FIRST RIBS. 


Take ike rib without the 10 degree slant and alace it in the 
center of the antenna frame as in pholo 10.1. Take your best form 
and lay it across the center line of the antenna Go fo ite lon or 
battam of the anlenna and reise the center rib until it's curve is 
flush with the curve on your side then tack one nailin it to held it in 


PHOTO 10.2 


PHOTO 10.1 


PHOTO 10.4 


With the 3 ribs holcing the frame's top ard nottom together 
remove the lett and naht hanc trame sides. Be sure ta mark ba 
sides so you pul them back inthe rat place |! the sides ۰۰۶۳ 
Move up or comen to better 1-1 1ከፎ sieves now! s te Time la dee tl 
Smear some clue all ever the carrer joints and nar thes 
together Do most of your በ።ቨ ቦባ] r the side tha: the ,'»-1 ا‎ 
locatec. We wirt lo make Me وزیب‎ is sterg us poss à 
Once ayain the structure shoule look like stote 10 2 

At one point | stated that it ths rib ፍ ዘፍ shorter than 
could still use it. | had tas come up two cr trees times rlunne the 
23858۰۰۷ af my antenna In 411 mycasns thonbwas heal ፤ [ርነ 
“uo! an inch too stort. The proced.ire for say rg the rib. as In 
phcto 10.3 and 10 4, is to tack the tib in position and then nail a 
2x4 tothe wzll cf e frame. The nb is ther railedta the 2x4 If you 
use glue on the taints as I did the rib joint wil be as strong or 
stronger than ج‎ rib without tre 2x4. 


TITLE. 


PHOTO 10.3 


tha: 111 every Z! Feet across 11۰1 anterea | the: form stows a large 
error don't do anything yet. Lets first add the twe rbs that 
were prepared in the last section 

Staring on the left, and ising the same procedure as above 
tack Ihe rib in posttior. Tack the right "and nb ir position at Ihis 
time as well The structure shealg loan | ke photo 10.2 Now rum 
the form across the curve and move al the nbs 42 ard down tor 
best زا‎ Dont worry ዘ the ribi bars to sel above the edge of the 
tame sides these are only for reference | did ግዕ! have to move 
the ! rst and last ros. only the center nb. | stopped moving ribs 
wen Ihey all were within e اد‎ aninchofike arm. Tack alline abs 
in with 2 nails; You see why | had you drew aine cow both sides 
of the frames to mark where the ribs go You can use the lines to 
position your nars. Start a nail near the top and one near tic 
bottem Remember ther مل ىا‎ rot necessarily go all Ine way O 
the baton of the frame board. 


A PS SS a, 


a 2x4 under each corner cf tre antenna so trat tne nex: 
procedure will be easier ۱١ complete. 

The best way ta install this rib is to take A 2x4 that is 2: least 7 
feet long and slide it under the frame crossing under the edges a: 
lhe points markec in The drawing. With Ihe 2x4 poking out each 
side. run a pencil or felt tip pen along the inside of the frame to 
show where to cul the 2x4 off 

The purpose cf this brace is to transfer some of the s de loads 
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11.0) INSTALLING DIAGONAL BRACES. 


One of the prob'erms wilh any square is that it is conditiona ly 
stable. That is, if left aione. it will hold its snape but anv side 
forces will cause it to come gown like a house of cards To solve 
this prob em you are new go rg to install four 2x4's that will go 
from the center on both sides to a point between Sth and 6th ribs 
Figure 1 1.1 will give you tne exactdimensicns | suggestynu pit 


PHOTO 11.3 


PHOTO 11.4 


on the outside of the brace, smear on the ever popular glue, hold 
ihe brace in position, and without distorzrą the frame, nail ዘ 
home. Switch sides with your partner and nail that side in. Then 
go back and put a second nail in each brace. It your partner 
places their knee against the frame at the point the brace is 
attached, driving nails on the opposite end will be a lot easter. 

Work your way around the frame installing the braces as 
above. You can fell if the antenna is no longer square, the center 
rib will either fall out or it will bow in the middle. You might ask 
how | know this. Don't, just trust me! That's 8 sure fire way to tell a 
parallelogram from a square. 

I had to throw one brace away because of the sloppy sewing 
job! did en it. I also found that (had pushed one side out of square 
by about Ys of an inch. 1 elected to nat do anything about it 
because | found that as I installed the rest of the ribs the frame 
would bend a little bit on each side and take up the slack. Your 
antenna should look like photo 11.3 at this point. In the next 
section you will add two [2] more ribs but then the third will ከዘ the 
diagonal brace you just put in. | quess there's ao such thing as 
tree lunch, 

Photo 11.4 shows the diagonal brace installed along with the 
ribs. You can see how the ribs were cul out ta fit around the 
brace. 


4 EACH DIAGONAL 
BRACES 


PHOTO 11.2 


around the square. 1 elected not to have the brace go any further 
toward the center of the top and bottom frames than the spot 
between the 5th and 6th rips. The further you go towards the 
center just means you will have to cut the bottoms out of more 
ribs, and in the case of the center rib you would cut so much Out it 
could weaken the rib. You don't have to be too accurate as tothe 
position of the brace, Don't go past half way on the side frame 
and any place between the 5th and 6th ribs will do. 

All right. you have cul the 2x4 on the lines marked and are 
ready to install it. First point te mention is to be careful not to push 
the frame out of square as you nail the brace in place. It you do. 
the effect willbe that some of the ribs will be too short or too long. 
You will swear thal they were all the right length when you started 
but now they have expanded or shrunk. To do this job right you 
will need a patient helper. 

The hrace should be flush with the bottom of the frame and the 
diagonal cut on the 2x4 should be a good tit, as in photo 11 2 If 
[8 not, then the glue wor't hold. Start a nail in each of the frames 


bebe 
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cut will begin on one side of tre rib ard where i wil eag o4 چجو؛‎ 
opposite side of the nb. واهحام)‎ 12 31 The brace passes under 
the ribonan angle so tie cut-out has ta star’ where the brace rs? 
crosses the rib and end where the brace comes out the ۲ 
side. This seems like a simp ር thing. b. itl had ta engthen the ctt 


what | was doing. To this point. | wod d suggest acding 5. oł an 
inch to each side of the cut-out sc you won’? have to مت‎ buck and 
do it again. Bc sure to tote Few much tha rib sits above the 
frame This tells you hew deep: te: mage Ihe ensis As before d 
would suggest adding 4 o '- ef an inch te ibis cepth fo 
insurance. 

You have marked both ends 6” tne "5 ገበ ore read to make 
fhe ingis on Well doctor. | suqqest using Ihe Saber saw rathi” 
then a scaple it's faster Set the Saber saw tur n Hata tam! 
make the first culs te define the crt-out area Ta make thie: len 
cut. ust start on an angle arc Slowly man the | ne rher tn 
around ang go back Ig make Ibi ۱۱۱۰۲۰۱۰۱ sipiin: ae: ۱۰ دا‎ A 


Ihis photo also shews why ysu make the sporta aps Srat, rhe ۱۰۶ 
ان‎ the rib developed a crack and oroke ጋፐ Teils hy ore sd. nt 
the photo shows a shorter ci. tort. | found thatit wars ensi te: 


PHOTO 12.2 


PHOTO 12.3 


ust cent all the wey to the end ci the rib | the amount el writ ikal 
is left is too weak to de any good, as ir phote 12.5 
Last step. take the newly customized ib aec sc: it in place Hit 


12.0) ADDING ADDITIONAL RIBS. 


In previous sections we have covered the procedures required 
to install the tbs, sal won'trepcalmyselt Go abead and add ribs 
from left to right till you run up against the diagonal braces, then 
slep and come back and read this section 

| cannot emphasize too much *ne care you should be taking 
when installing these ribs. They are defining the curve of your 
antenna. As stated before, the curve is all important, ty to keep 
all deviations fram your Form to less than z of an inch Affer we 
finish installing the last ib anc arc checking the curva, Iwill have 
a procedure for trying to bong sore of the mors wildly installed 
ribs back imo conformity | can assure you. installing them 
correctly ne frst time will be a heck of a lot easier than trying to 
repair them :ater. 

Okay, 1 assume you put your diagonal braces in the same piace 
| did. Fhal means when you try to nstall the fourth rib M hils the 
brace. (Photo 12 11 It the r-b can set ın 15 position without fall-rg 
over then you woni need any nelp weh this section: if not. ther 
bring aut the assistant. (the long suffering spouse; ۱ would say 
wte. but that would be sexist! 


MID RIB 
BRACE 


2x4 RIB JUST 77۴۳ 


MID RIB CLNILH RIB 


BRACF 


[CENTER RIR 


ድ. 


Kl 


FIGURE 12.8 


PHOTO 12.1 


Put the rib in ts exact positicn, so that it is sitting or the brace 


asinproo 12 2. Get tna felt tippen and mark on the r b the spat 
where በ lays an me brace Be careful te ark the spot where the 


fits in all "aspects, set rhe curve as mentioned betore ard milit ዘነ 
pace (Photo 12 €) If you put your d:agoral braces m the sare 


49 


PHOTO 12.6 


the frame. sore of Ihem set up above the tame py ٠. of an inch 
(Photo 12.11) assumed this was Cue to “ገፁ Suber saw making a 
mistake. Sounds good to mel 

Go aread ana install the rest of tre nbs Wren you get ta tie 
diagerial brace an the other side. just use the previously 
mentioned procedare to mod fy the ribs The next and las: 
problem area is install ra the lasl nb ard niebracs When you 
get to that paint come back and read ከዕ | solved problem 

The problem is that we had to install the right nand trame ard 


PHOTG 12.7 
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PHOTO 12.5 


Dars Edid you vall have to custom fil باون‎ two (2) “ከ5 on each 
end CT the antenna dor hes brace cutout. iPhoto 12 7) 

There should be smooth saling Hor bere on until yeu get to 
tn= społ on the other side where you wil dave to customize the 
(1 to 111 cve” the diecjona braces Go 8 ኮር ጸብ and put in the rest 
o* the nba. Per em ber, when you cet to the Fali-way point you will 
have to change the way yan instal! the mudrib brace In case you 
have torgetten or didnt reed that bart insecton g C, | will ao over 
It AGAIN. 

As you build this antenna from lelt to right, the ribs are slowly 
set: ralowerintbe freme FPińtra the midrib brace tiagh with tne 
bottem ss oxay because the next rib will be lowes tian the nb 
youre pult ra in new. Because af “ከ31 hinl, you will have to set 
the midrio brace etan ٧٢٤٠١٢. tom the bottem of the rit Figure 
12 8 shows this a little better than the pictures 

Photo 12 9 shows me anienna ha't done with the form in place 
tor checking the curve. All | did when لص رع‎ the curve was to 
check ۳ st 8 point 2 dec: in [om each end and oe middle If you 
did a good job an cutting aut the riks, the rest of the curve will be 
okay. | found that somonow the left side tame board was 
mounted -፣ of an inch tae hich which made all tne ribs look like 
they were tog ow in the rame. Photo 1 2. "0 shows Ine fit when | 
laid the form so Em ssed the tramconthe cft The curve is within 
1/1677 of an inch all tie way across the antenna to the half waw 
point. Ir a latter seclicn. | wil cover how to fix that high paintin the 
curve. As | put in the ribs, ' noticed that even though the form said 
the rib was ፐ the correct position. when the rib 361 to ihe edye at 


PHOTO 12.11 ሙ 


PHOTO 12.13 


PHOTO 12.14 


then there wan't ne a problem when te out the last orace | ك۹‎ 
have gotten out of syng and the list ace wants fe yo where 
there وګلوټ نت‎ is wie ‘ike | drd, thon let reo diverge a Tomei lu 
solve mat problem. All mc rest at yor who got it rah, can skip ርባ 
ahead. 

IFyou have two midboard braces vec.rrirg on the same side cf 
the certerl re, you w II Fave u devil of a time naiting the last ore 
in. To so ve that prob em. I moved the las! brace up as close to 


LAST RIB 


FIGURE 12.12 


PHOTO 12.9 


Ie laste bat the very ooginning ot this assembly procodune The 
lastrib then is rely "e second fram the ”اتا“‎ rio hig are 12 11 * 
you have kept track of the positions of he sinall midboard brace 


PHOTO 12.10 
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For the rest of you who kept the sequence cf the midboard 
brace correctly here is your procedure ‘or putting in the last rib 
and brace. You Fave two ways of skinning this mountain lian; you 
can raise the whole structure up far enough to s iae under it and 
nail the brace from tha: side or install Ihe last brace zs high as 
possib'e towards the curve and nail ıt from on top When! got to 
this ooint not caly was | out of sync with the center line but the 
normal 7 4 wide brace was toc bia oy "inch |settherib n place 
with a couple of nails and then made multiple trips to the Saw HI 
Ihe brace fit. Yes, | did measure rt the "rs; time but that dent 
work either. | told ycu Ihis was my first rea’ نہب‎ working project 
since high school Once the brace was ‘he r.ght length and | had 
decided how | was going to nail in place I pulled the rib, railed 
on the brace and installed the dast rit! 

If you don't want to bother nailing this las! brace. go ሰ ኮር81 and 
just smear it with clue and let the pressure tram the rest م‎ ٤ 
antenna hold ዘ in place ከከ ‘ne ql Je dries | dont think ዘ will fall 
out. 

Well, photo *2.: 3 shows a definite lack of wood laying about 
on the floor ot my garage sc that rrust mean the hard part of 
assembling the antenna is over. Your antenna should! lock very 
much like photos 12 14 and 12 15; if rat, whal ure you building? 


PHOTO 12.15 


the curved surface as possible. That let ine get clase enough 
with a bummer to be able te drive a nail or two into it. 


PHOTO 13.1 


PHOTO 13.2 


13.0) ALL RIBS IN PLĄCE. FINALFIT. 


Tris is Ine point in the cor struction where you try to bring into 
ling any of the errant ibs. Before you do anything about the curve 
or lack thereof, run the form from ane side to the other al one (11 
foot intervals and on & cece of paper ana note which ribs are DLL. 
ef tolerance. How lese you try to hold the zarve is really up to” 
YOu [በዩ coser the better [ tried to hold ull nbs ta # ot an inch 
and succeeded The most you shoud ct ib side [5 خا‎ of ar rich 
Yo Sod dhzvenc nukle holding this tolerance if you took your 
tine in the cutr i and assembly of the ribs ¿Photo 1:1 1] 

What you weil * rd aller running the Torr aver the antenna and 
"making some notes is that there will be one or "wa abs thal are 
oatof 1۱6٥۸ | they are on the Figh side of the curve, then the 
lowing procedure wll solve taat problemi Ii, an the other hand, 
fie errant r ከ5 are on the low side: you can't lower the s.rro.jne- 
ing ribs beca.se that will IHrow the curve too far off. It you find 
one የ Drea ly ጾጋ on tne curve, you could try pulling cut the 65 
or the ends ard saw through the brases Thea reposition the rib 
to Detter tit the curve 

| taund that had two ribs that were out of the curve by ے'‎ ር an 
[ገርበ Sowhatyoude ` find your band plane, setit torthe smallest 
bite ዘ can take and slowly, and; mean Slowly, work the curve of 
that one rit down to the restaftre ቨኩ5 Youcansee the dangerin 
this, if you get over zealous sou could make il worse and 'orce 
the removal of thet rib 

You May find that tne rib will have only a certain area out of 
tolerance. That is Ihe easiest problem to fix. You can still ruin it, 
but you don have to remove so much wood to get the ‘ib to 
match the curve lf you do have to lower cene or two ribs, as ! did 
start at one enc are go all the way across the rib. taking two Cf 
three swipes at (he rib w th your hand plane. Then stop and pu: 
the form along the rib: paralel to it. to check ts curve. Then putit 
across the antenna to check tctal contorm ty. Werk your way 
back and forth a litle at a time being very careful Depending or 
the :enount of wood vou have ro remover. this process could take 
a couple ot hours. In my case ቪየ two ribs, | took about an hour 
each te get tnem where | warted them Be sensitive to the fact 
that we want 4 slant on each of the ribs except ike 'niedle. Saas 
you plane the wood off be sure to keep "he slant going the ight 
direction and the right angle You can check this each time you 


frames. In my case, since) sed an 14 inch wide frame. only the 
venter rib and the three (3j ribs te عو‎ ገ side were sucking aur. If 
you vSod smal er boards for your trame, then oce ibs will be 
sticking out. We w | have to cu: all these off Hist wath ike frame 
ta keep them from hanging ap woe we tase the sienta Ateo. 
since the antenna wil always be leaned back tme weraht 
corcentratec cn these ribs co. ሮ di rt Iber hasi ate ۱۲۱۱۹۶۷۰ dhe 
curve. 

First step s to raise that side al the antenna gnu ሂ.!ቨ 1ከር 
bottom. To co this 1 grabbed twe bar stools tom tio heisse und] 
proppec the sna o" the antenna up: on them, ene (cht each 
comer This will be the tirst * me yor. ise Ined tes HP eir 


anterna, so be careful! The prt "au: د‎ people: one ce reach 
end Both ot you lift at the same lime, tynu uel In Burst that دی‎ 

Slice me stoo s, ar whatever under Ino Snes el D ۲ 
Take 4 sirzight edge and scur'y unger 1^ || nadia Poges 


straight edge againsi the frame: aea the sain e idee ከ ህ፥4-1,1:1ኒ! 
draw a line fram the frame t Ilyc (ዘዘ: ntis nite 
center. which sticks cut from derrita بک‎ ars ta Pus 
est the length of the cut was inodo? Des las terz tte: 
ribs اوک‎ stick out. then ول‎ ger veu abus saw at کر ۱۴۰ب‎ an 
Ihe r b and work your way Qut s "rie Frame Aboca 1ع‎ ۰ 
Blade quard of the saw wal nauanta the ran ru! yon rti le 
ab ር to cut any hiker Thats okies یل‎ grab the pies د‎ 
yCu are cutting cut and pull ዕጠ 1. faellt: ke De ኩኩ le: ,.۱ 
the በከፍ Wen youre ከበ|፳ከዚ1 doe اخ یل و بب خر‎ this 4۰ 
sbeld look like proto 3:1 

Pat the antenna back down ur dne دا‎ Tu 
with {F€ assembly ር. the fmi ۰ 
antennis wh the ret ect ሄር 7 


۱۲۱۱۳٢۷۶۶ 
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PHOTO 14.2 


w de by 12 feet 5 inches lorg Armed with "ገቦ mesh seul tee 
staple gur you are ready lo begin | Gistoweregd, the: Piiri sw, 

that you should pick the hottest part of the day te. ነ it the 
ar ٦۶ antenna linstalled the fiest [ዘገ ۰:۱ meshin the late: 


ary 
and me next dzy, 55 i got hot cutsict:. The screen had دحوم‎ 
night before started to expand and aot all pushed aut aż skine, | 
۷۸۷۱۲۷ tl was sire the temperature 
lo get. ther | pulled out a'l the staples ind stretched the screen 
ie: smooth aut the wenkles. Then at nicht the screen shrinks and 
the surtace only gets t ahter and toats good. With nat in mine | 


ኣኒ 


= 


hel as 11 was <=። የገ“;‏ 35 د 


laid the next roll aut across the artenna ard e: "ol nge and 
warm. Photo T4 1 shows my antenna wita ټوا‎ 421 sections 
stapled dawn und the nex’ sector abort to be stapled Tre 
screen Ihatis laying ecrass the artenna at the ead is heating up 
So it can be used next. 
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PHOTO 13.3 


lay the form across the rin. 

(33341. bad, o" ind ferent. the ribs arc where you like them. 
Wren you lay the form across the antenna, a | the ribs shculd be 
watun (Of aninch worst case. as in photo 13 2. [ከቦ form ir this 
picture 15 leaning to the sice That's why there aopoears to be رر‎ 
gap under al of the ribs. When the: Form is standing up straight, 
the gaps were wen !ኑ ۴ی ا3‎ inch of the bottom o’ the tern Gana 
enough tor gev«crnrmen? wirs! 

If you look under the antenna you will notice that some of the 
r bs stick ant below the frame at “ክር center ot the top and 7 


PHOTO 14.1 


14.0) ATTACHING THE REFLECTIVE 
SURFACE. 


With this next step you will turn this col'ection of wood rto a 
real live antenna ready ta do yeormar service lor 4 good many 
years Your ‘irst problem is to decide how tage a mesh opening 
is right fer your area. If you live where you will got 8 :ot of snow 
hail or bg winds. = good deal ct the time. then | recommend 
covermy the surface with the mesh that has +e inch openirgs 
This 15 te reduce wind loading and better withstard snow and 
hail The other size is the sc called window screen size mesh | 
used the smaller size mesh to cover my antenna. The smaller the 
mesh you use will make the next section easier. 

Having decided or the mesh s'ze. go buy 6 rolls 26-inches 


straight across from a staple If you pull diagona ly «cross ÍTOTT a 
staple. you wil cause a ripple to occur between staples. The first 
method is the one ١ used. Photos 14,4, 14.5 and 14.6 show this 
method. While putting a slight tension on the material. | stapied 
each rib work.nu toward my hand The second methoc 15 to 
staple the rib by your hand then go back ard catch the other ribs 
m between. | tried bath methods and could not see any differ- 


The mesh | used was 26 inches wide. This is wide enough to 
caver four (4) ribs at ati me. The screen mesh is available in wider 
pieces but | found that w der material did nat wantto lay as fla! as 
the 26" material Since the "bs are 8 inches apart, there will ke a 
over hang of " inch ar each side. (Photo 14.21 To do this job 
proper y will require two people Try not to bend or distort the 
mesh as you work with it, you will never get ıt smoothed back oit. 
With ore oerson on each side, work the mesh ده‎ and forth and 
pull ዘ strzigbł between you and ycur partner till ipie straight with 
ne ripples or bumps in it. | found that the mesh would take a 
natural ay, and if | coule use it ip thas Dosilior, if woud be 
perfectly smooth acress the curve. Once na over ap IS correct 
and the mesh rs laying smco*h. place a 2x4 across vour end aad 
جیب‎ around to the other sice and pat in 3 stanles a ong the frame, 
rot in the "(bs yet. Go find yoursel? a flat stick E inch wide and 3 
inches ong. Youwil ase this 25 agride te the stap e spacing and 
to keep the mesh flat as you staple along the ribs. 

Photo 143 snows how | worked. my way across hall the 
&rtenna. putting staples in the "b. wtere "he screen mater al 
overiaps. every የግጭር inches You can put ine stanes closer 
together | yon like The closes they are to each other, the 7۳ 
the surface wi | be stretched ove: the ribs ! chase 3 inches as a 
compromise as ۱۱ ا:۷‎ | pul ዘነ aver 2,000 staples 

Wher | በባ] half way across the antenna | went back and 
started over again, except thes |. ሽር 1۲۰۹۱۱ staples in Ihe other r hs 
There are ከኛጋ wszys voll cin det the sereer material te stretch 
neresstherbs Inkethoases you hive to always pullo materiel 
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PHOTO 14.3 


PHOTO 14.7 


PHOTO 14.4 


PHOTO 14.9 


the: center of the antenan 


M last, oboto 144 shows ادا درد ی‎ prense, pny bota 
put on the air I eu look close ሄ ze Ihe dans کل‎ ረ!” Meri tens 
you w [| see the rirst nof در عو‎ lok ናባ”ማ› 1 ከኩነ51ኑ esque 
the male:rial was eut on the eight fide re can es te zam "site 
Ihe matenalitexpunded As حبذ کر اخ‎ ites trick ዘነ፡1፣:1.ዘ« 1 
Laad to qo back and pull اان‎ ኮ:፡- shapes ››.,| › hab n ed سرد‎ 


Stretch the screen 


PHOTO 14.8 


erce in the finshed product 

WIET yan nasse warked your way te the middle et the ribs with 
the screen staplec down, do lhe rest af the rum starting over with 
the ؛:‎ ዘነኃከ slic Pinto 14 7 The reason for doing hiis the ata 
timo 15 to minimizes the: chance of outta the screen or with 
npples inet Photo 14 8 shows enother ran of sereen maler al 
stapled dewr twa more te qa Aways work across Ihe 71 
in ihe same d rection. Never Start at betb cds and work towards. 
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15.0) ANTENNA STAND. 


Building the antera stand cer be the mest frustrating part gl 
thr: canstructior project You have a perfectly good artenna 
laying op ots back ready te qa ard new you ከ.ዞ|1 the mourt 
Wien | was al this pont.) was temotec te lean the anterra up 
against tne heuse thought better of when considered kaving 
to rep Ic the whole structure attor it fell, forlack af a good mor. nt. 
GAIN! 

This sector wil cover two mounts, a ten foot mount aud 1 
twelve loot mount. | bebeve eather mount wil work arywhere in 
the U.S.. as far ss tiglook angle is concerner H you are trying to 
qela ugs ata satellite thatis lew ente horizon. like 10 degrees 
or less. the anemia wil وه‎ almost vertical and will have to be 
secured to keep ፲፻ rom tallpa [۲۷۷:۱۰۲۷(:ا‎ Ina case like that, | wold 
suggest u mont 18۰۶۱ ئا‎ onges than 12 teot That way. the mount 
will extend ከፎ ገቦር the antenra and form a trangle. The ۹ 
can tren be secures to the ground and nod tne antena in 
position with this low lock angle 

For the rest of us with a more reasonable ook angle. as in my 
cse 42 degrees we have EG dec de which monnt will ao the job 
The strongest mount is the * 2 *ሱጣ! one but il also takes up the 
most room. | built ኮፍ 12 [oot stang first. stood the antenna up. 
iher noliced how much room it took (Photo 15.1) 1604 d ገነ tind 
the focal point as it veas in the neighbors yare ov lwo Feet Tree 
wher | ዐር! the great idea to ۱۱۱ a mount that toos JD 1652 room, 
iPhoto 15 7) 

Rofer to drawings 15.3 9115 4 far all dimensions of both the: 10 
fect and 12 ‘oat stand. the only difference being ihe length of the 
vertical Zx4's. The only critical dimension is the overa | width of 
the siard Tae idea is that the stand fit imsice the frame of the 
antenna as can be seen in 2^oto 15.5 So the dimens or given in 
tigures 15 3 and 15.4 assumes the inside dimensions ct your 
antenna are the Sume zs mine [2 ከፎ ርዮ tne sate side. | suggest 
your measure the inside dimensicn of your antenna anc use "net 
number ‘or the autsice dimension of your rare You wil have to 
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PHOTO 15.2 


cut the two 2x4's thil make up the bottom and center cross 
members sc that the outside dimensions of the stund wil fit in the 
frame Just areminder. u 2x4 isn'treally2 inches by d inches Mis 
14 inches by 3 ınchas The reason | berg this up is to help you 
compute the amourt to cul off the 2 cress members. 11 wil also 
be necessary to insure that the g ver cal Zx4's arc the same 
length. Ther actual ergi is ገር! caca, 55 long as they are the 
same The season igr this 8 to insure that tre antenna will not be 
twisted when set on the frame 

This job wil require your trusty assistant. Lay allthe ات نن‎ out 
m their proper positior Start ከሆ: (2] # TO naits on cach end of tne 
vertical 2x4 ን smear on the glue are nail them together Mound 
that it the assistant places the የ foot aga rsl Ihe end oi the 2x4 
being nailed, the job will bc easier. Atter nailing two boards 
together that are supposed to form a right argle. yet the corner 
square cut and place it in the junctor m ibe ?x4's. Adjust the 
positicn of the boards till che frame is true. De this cn al the 
corners as you nail them together The next step is to install the 
cross braces You are gwen a choices on how vou install the 
braces based en the lergth of the 2x4 s you bought. The one 
piece braces require ë 2x4 ongth ot at least 16 feet long. The 
multiple pieces brace requie tour 2x4's 7 fect ong. Photn 156 
shows the * 2 foot stand w th one piece braces, all tinished and 
ready to be attached to the antenna. You. will aote thatir the case 
of te ore piece cross Drace, one brace is on one side of tre 
stand and the other brace is on the opposite side of the stand. It 
willbe necessary to tim the stand cverte attach the other brace 
Bo very caretul with "ae stand at this po rf us it is not very strong 
the glue isn't dry and you could twist the stand as you turr it over 
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Whether you use the one piece brace or multiple piece, thuy 
dont extend all the way to the top: کو‎ the vertical Tord pat stop 
16 ዘከር es below the lop of the hoard [ኮቬ is te allow the sb ዘዝ11ቦ 
extend irto the antenna frame Finish asser dl your stand 
then go tind the drill arc 5 delt bif ce wice 1.:8:፡. Alu paint 2 
inches ‘rom the top at the vertical bear dritl a hole ዘበ ۰٠ 
center of bath 2x1s This i5 where fhe stard an |a h da tre 
zmienna frame. Let the stand rest for u 
glue can Gey 

You will have to drill a maling bole bh rhe antenna tee fer ۰ 
stand tà bolt to Ifyou buit the 12 loot stane then measure dewr 
from the top œ the antenna T2 msbes and d ዘበ: ካሁዔ p ከግ the: 
back and drei a + sole a the Tem cne er ah sige: [| the 12 
foot was rigbt tor yo: then mei sie: draga from 13e 24. ches am 
ያ inches in from the back ات‎ gl meri hol: Try to be sis 
acc.rale as possible with these nusisnsrmeasts za the ۵۱ 
wil set evel ዕባ the stand | think that docs at 

lime to rise the artenni: 


puple of heurs s3 Ho 


PHOTO 15.5 


PHOTO 16.1 


Itysu have limited space. here: is your procedure You زا وب ر‎ rę 
a 8 foot step ladder to install your stand. Got the ن۷"‎ 
people an tre antenna 1] ግር atker two people w | hel 1h: stand 
ver: cal right behird the antenna. Raise the antenna up unt you 
can slio the stand Lreer the ip of the frame and rest tho arie nie 
onthe staid T^ s wil! take The pressure otf tne psapde halding 
the artenna Grab your ከ1318" aad get up to the point where ኩር 
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16.0) STANDING THE ANTENNA UP. 


In this section we will attach the stand 10 'ne antenna. 
hopefully ın its tinal operating position. Vou wi need ut least live 
people to help you rare the antenna | suggest you throw a 
barbeaue for five fiends and when they show up, plead For their 
hele | raised my antenra with just tour people, but ey were all 
dechcated sute lite types. As my crew andl raised my antenna it 
became obvious we needed another set ot hands. Learn trom my 
mistakes, get the ffth persar. 

| wi | assume that you have determined your lock ange do the 
Satell*e and know which way te pori this thing. If በ61 | would 
Suggest you gu back lo secton3 and Gerermneę the look angle at 
115 lime. You should nave all the nuts. bolts and washers in your 
pocket with lhe correct wrenches close al hund (you are lucky 
enovab کا‎ have otsol room kar this anterra aid frame laying cna 
to ead 1 15 jab will be very easy | wil deal with this case "irat. 

Have two people. one o" cech enc. evenly ۵ sptenng up 
‘ar enough to slide the rame up inside. Attach the stand to tre 
frame ۱۱۹۰٢۳ the ጫ irc hardware Be sure to pul u tender washer 
on both sides of the hardware ፐገ s Is to «eep the wood from 
compressing es you tighten the nuls down With “ገሬ stand 
altacked, wal« the antenna up to a stable standing positon This 
15 dane with a person 07 each side of the stand and the anterra. 
all ‘ting logether. Try not fo dwst Ihe antenna as you do this as 
ihal could streten the screen mesh surface and cause bubbles 
to occur. 
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bolt holes are. You thea LË your corner cf the antenna off the 
stang on your side and slide the stand down Ig ክበር ህህ weiter thi 
bolt hole. Bolt them together, "un around ta the other side ard do 
the same thing. The big sk is that ٦۹۷ stand wall got wway "rom 
you as yon do this auc punch às hele in the screer mesh. Be 
carefull! 

With the anzenna level, set thè elevation ot the antenna with 
the inclinometer and attach the two side braces as in photo 16 1 
If you do^'t or can'l buy ar inclirormeter, you Gan make one bry 
following the instuctions ዘገ section 3. The braces wi | keep the 
stand from slipping oul from under the antenna Keep the 2x4 5 
yeu se: For Ihis as leng as possible so you can change antenna 
elevation If you go Icaking for other sate lites. In my case, | had tc 
cut them cfl right al the stand so | ርዕ. d push the structie 55 
close to my house as possible. The braces are held on witt rare 
*& inch hardware The position of fhe braces are ao fa ሃባ.፤ just 
make sure you don t twist the antenna as you attach the braces. 

When tho antenna is in 15 tinal position the antenna trame: 
5۴۵۱۰۱۲ he level across the width oftre antenna and should not be 
twisted Step back from Ihe side of your antenna and sight 
across ‘he edge lining up the far edge and the close ecge. You 
should see the same amount ol the amenna sticking oul the top 
and bottom of the frame. as in photo 16.2. If the antenna 5 
twisted. you will see more of the too or bottom as in ohoło 16.3. | 
put a 2x4 under the tar corner in that last photo to get the far 
upper corner tc stick aut more than Ihe bottom. The reason fer all 
the concerr about this twisting is to keep ail Ihe antenna 
reflective surface focusra at the same point. li one section 5 
twisted it will focus some place clse and we wil’ oosc the 
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PHOTO 16.2 


PHOTO 16.3 


usefulness of that section of antenna. 

One way fo make sure he antenra 15 situnaflat anc nor twisted 
is to staple a string from corner to corner as in photo 16.4 The 
Strings will have to be pulled very tight to remove all Wie slack H 
the antenna is not twisted the strings should just barely 15 
in photo 16.5. If the strings miss or pushing on each other. ther 
you should check to see if the antenna s really as flat as yo. think 
itis. Make sure the striras start inthe same place in eed corner 
ct the antenna. 


PHOTO 16.5 


PHOTO 17.1 


ventura Dr. San Jose CA 951235. Phone (408) 262-256, 

| could not tell the di*erence between the first twa teedherns 
eve" though | have read that P.C. board material makes a poor 
feedhorn The Trisha horn worked about ይ dB better than the 
first two horns. The last feechorn. the Chaparral, worked about 
1.0 to 1.5 dB better than the frst two feedhorns. All performance 
data listed in section 190 was dore with the homemade 
feedhorn. So if taat performance is ባር! to your liking you can 
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17.0) CONSTRUCTION OF FEEDHORN AND 
SUPPORT STRUCTURE. 


Ir the following section, Tall gover how to build a 161۸, 
mounting brackets tor the feednon. aia pole mount and e 
support struc? srt Ifyou do not want tà bald ull this. a compete 
system is available trom Vid.ark Electronics Development o., P. 
O. Box 57. Salem, Arkansas. Phone: (5911 8959-5164. They will 
ship yOu a tripod with rotor. feedharr and brackets tor about 
$205.90 If you order this equipment before you start the 
antenna, it will arrive nefore you finish (will assume Ihal if you 
builc the antenna you will want te build the rest of the 1 
as well. 

The trst irem ta be built willl he the feedhorn. The purpose of 
the feedForn is to collect tre eneryy that has been focused al a 
certain poirt by ihe anierna. 1 should pomt out before the mail 
start coming that a spherical antenna does not have a focal point, 
hes a focalline So the carrect feedhorn should be a line feed. 
However, those are extremely hard to build and the feeds we use 
are close enough. Sc from row an | will talk about the focal point. 
and you engineers vall have to grit your teeth. 

Photo 17.1 shows he four different feedhorns 1 "ied on ጠሃ 
antenra The first one an tne left is homemade out ot P.C. board 
materal. The second one was bought from Vidiark Electric 
mentioned above The third one came from Tristar Cornora*on. 
As far as | car tell, they are no longer in business. The ‘ast 
1000۰۲۰ came from Chaparral Communications. 103 Bona- 
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PHOTO 17.5 


PHOTO 17.6 


solder brass shim stock all around the outside and inside cf the 
flange to joir both sides ot the material. If you use a solid piece af 
metal for the flange you won't have fo do this. 

Cut the flange out to the dimensions shown and solder it onto 
the horn you have just built. Make sure the flange is put on 
straight as possible. [ you would like, you may lay your LNA, 
flange down, on whatever material you elect lo use and trace 
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Maienal G25 calvanized 1 በ steel or a ۱۱۲٣۰۳۱۱۳۰ Whalever eru 
rar weak ህከ 


STANDARD SPHERICAL FEED HORN 


FIGURE 17.2 


PHOTO 17.4 


expect significant imorovement hy purchasing the Chaparral 
feedhorr. End Commercial 

Figures 17 2 and1/.3 show all the dimensions for the teedhorn 
ard the mating tlange thal bolts up to your low noise arr plitier 
Whatever material you elect *o use, make sure you can solder to 
it Cut out the pieces of material to the dimensions shown. Stand 
them up one at a time at right angles to each and ran a 57 
beat down the seam. Be suro to kece the 8 inch pieces opposite 
each otnerand the same forthe 7 inch pieces The dimensions of 
the wide opering are ^ot too critical but the dimersions o" the 
small nppening are critical because they have to fit the LNA 
flange. If you usc P C. board material for the flange, be sure to 
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PHOTO 17.7A 


PHOTO 17.9 


PHOTO 17.10 


parts in this section. | do nat have Ihe corner on the good ideas 
market your way will probably be bette: than mine. 

The nex! part you need to buiid vell be tre pole bracket. The 
purpose ct this picce ts ta held the pios that the LNA bracket -s 
bolted to, and allow the whole assembly to be rotated up and 
down Ic get the correct angle for the focal point ard rotated for 
polarization. Photo 17.9 shows this best. The screw at rignt 
angles te the pipe sets the angle of the feedhorn in relationship 
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around its flange This will be quicker than lay ną out tae whole 
Hange from seratct. If you can't have your LNA yet then | guess 
you will hive te^ollowthe drawing Phulos 174 1/ 5.17. Bare for 
re*erevroe as you build your feedhorn. 

The nex piece te be buit will be the LNA and ۱ 
mounting Bracke: Photo 17.7, ^ 7 ፖል end ligure 17.8 show the 
dimensions for Uns par The purpose of this hece is to hold the 
| NA and the feednorr inthe correct position during operation. As 
can" be seen r the photo, the bracket is held to the 1% inch pipe 
by 4-20 L-bolts of the same siec The bracket Has to have ኮዬ 
sare buit patern as the LNA and teedhorn $0 take care as vou 
cut Ne bracket oat. This bracket 8 totally non-critical as long as 
the LNA car bolt up to it. Feel free ta improvise when building the 
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PHOTO 17.13 


PHOTO 17.14 


assembly in order to receive all the transponders on the different 
satelites. There are 12 transponders on vertical polarization and 
12 or borizortal polariza; on. You can ga outside to do this by 
and hard or you can incorporate this feature nto your ۴6۷ 
assembly Photo 1 7. 12 shows how! solved "rs problem You ve Il 
notice that the rotor is turned arcund and the erd "haz normally 
stays put s now moving, This is beczi:se the feedhorn bracket is 
aftse and needs to be moved in an arc to keep the feednorn in 
the focal point. This may be hard to visual ze but if you rotate the 
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PHOTO 17.12 


to the antenna. The LNA bracket can be rotated o1 ne pipe for 
polarization Photo 17.10 and figure 17.11 give the dimensions 
for the pole bracket. The 8-20, 1 + (ግርክ U-bolts are used again to 
hold this assembly to the 1 Y: inch O D. pole. The one 14-20 boltis 
used to hold the pipe the LNA bracket is bolled to, onto the pole 
bracket. This assembly is straight forward and I am rot going Ic 
go into a lot of detail on how to build it. By now you are an expert 
or the art of making something out of nothira. 

As you krow. there will be a need to rotate the 6: 


PHOTO 17.15 
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FIGURE 17.16 


LNA bracket while hekiinq the pipe [| is bolled lo. you wil see the 
problemn. The ".ce thing about this system s "nat this rotor is the 
cheapest kind because it is off-set. You will have to be carcta ٥ 
keep all the dimensions of the LNA bracket close to what | show 
or the rotor syslem wil nof rotate Ihe LNA about its center. The 
next 3 photos snow the comolete system installed and running 
(17.13. 17,14. 17.15 ) The concrete stand you see holdirg up the 
8 foot, 1 > inch O.D pole. everything ı5 boted to, is really an 
umbrella stand sold in most hardware stores. It accepts a pipe 
with an 1 nan O.D. and cost $13.95 in my area If yor. car t find 
ore or dami wam: lo buy one, | have a design for a cheap pole 
system. Figure 17.16 shows this design. ۱ have net actually built 
this stand but | believe it should do the same thing as the 
umbrella stand. 

Photo 17 17 shows a LNA bracket I had weided As can be 
seen. this bracket eliminates (he need te worry about the 
feedaorn system being ofkcerter. | row use "us bracket on my 
antenna system with a different rotor for polarizatien control. 
Fhere was nothing wrong with the first system but I just came up 
with a better idea, Well, its time to see if all this collection of junk 
will really give good video from 22,300 miles out m space. 
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30 degrees is at 4.00. Set the focal point structure in front of your 
antenna at about the 15 foot point. The feedhorn should be set 
above the ground by the amount shown in section 3 for your look 
angle is 46 degrees ta Satcom 3R and my antenna was set at 27 
degress This made my feedhorn 7 feet above the ground, 

The most efficient way lo look fora satelite s to have all tre 
electronics out at the focal point area where you Gan see the TV 
yourself. Assemble all your equipment atthe antenna. If you were 
not able to set your receiver to a known channel, you will need a 
friend to tune the receiver back und forth as you sweep the 
leedhorn slructure around the antenna. On my tirst attempt at 
finding a satellite wth a spherical antenra. | set everyth-ag as 
indicated, turned on the electronics and there was nothing there 
Bet you thought | was going to tell you | found the satellite that 
easy. I spent about 10 minutes wavirg the feedhorn around and 
then | saw a picture flutter by. [he problem gets a lot harder if 
your antenna is not set face on to the satellite. It is hard to 
visualize where you should stand if the salellile is offset from the 
front of the antenna Iwill assure you at this time that there is a 
Satellite up there where 1 say it is. It didn't crash into the ocean 
yet. Keep trying. 

If you spend four hours looking with na luck, stop and ask 
yourself what you are doing wrong or what isn't working, It's not 
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18.0) FIND THE SATELLITE, 
FIRST PICTURES!!! 


For inis section | will make some basic assumptions. 11 Your 
LNA ıs known to work 2! Your receiver is known to work and is 
siting on a channel Your receiver should have soem sort of 
signal strength meter so you can peak the fee dhorn tor maximum 
signal. This way all we are trying to co is find the satellite በር! 
trouble shoot the rest of tae electronics. The best way to test the 
UNA and receiver 15 to pul them on an already operaling antenna. 
If you have a contirously tunable receiver you should leave i: 
tuned l2 transponder € wnenyoulcave wherever you went to test 
tre system Have no fear, you canfina the satellite without having 
tested the electronics: however, you will have more variables 
than some of the rest of us. This just means that if you look for the 
satellite for & couple oi hours and have na luck. .t might not be 
you. Your receiver or LNA could be letting you down. 

Set your facal point structure up as shown in the last section. 
Rotete the LNA and feedhorn such that as you stand behind the 
LNA the broad sde ot the LNA is rotated clockwise by the 
number of degrees shównin sectior 3 under polarization for your 
local area, nr close to you. The easiest way to see this is to think 
of a clock face, where zero (0) degrees is the same as 12:00and 


seu PTT PA LRANA 


PHOTO 18.2 

This ፎ what a full satelite IGokstike I'youccuntihem. you will 
hind there are 12 Signals; fé von IGOk reAl close, yo can see a 
signalin between the man siqoels These ere the channels on 
the other polarization 


PHOTO 18.4 

ከጠር searching for stellte - wher ,፤| hid vens ci capi ۹ 
hob: bulbi ased a (1 erem regera ከ፲ all te subes the testing 
oresenied in the "ext SEC ong. fhe SA ior uad 1 


Amg soe | wist 50? il enr iransprad e £ are looker! for ج‎ picture | 
have included some pictues et toe TV. هې‎ cr "linn Irais- 
porcers These kind of pictures aenerally dont Snow e | ike: 
but iey <= better thar notera 


PHOTO 5 


PHOTO 18.1 


FIRST PICTURES! 
that hard to tad the satell re "emt, are 18113 a receiver with a 
modulator, make sure your TY sets tuned totne "ryhtchanne for 
That dad. alor Darila. peaty every satelite show Latterid | 
see somebody trying to find tre satellite with the Tv and modulator 
an zillement channels, and these arc supposed te be "ርዛጋር የ2” 

Once you hiv? à picture of any sort. pend fhe 5 anal mete" by 
maving lhe feedhorr around about an inch or two The porl 
wher: the sonal is shoule he very smal Qn my antenna, Ml 
műved the feedborn left ar ight more than an inch. the signal 
would Face away. You should try moving lerwargs aid back- 
wards shout a ادوا‎ ۱١ make sure you are at ኮር correct soot for 
ihe focal point. You can move forwards anc backwards u lot 
bere Ihe picture ceqrades as this is realty a focal line | have 
speni ours Squeezing the: last tenth oui of a dB aut of an 
Anterra De it, ıl pays 0% n good looking pictures. H you dori 
have a signal strength meter ther alter vor have ucqnired first 
pictures, tune your receiver to transponder 1. That s the 
weakest transponder ርበ F3 Then yuu can move the ٧1 
around dor tees best picture 

| dor t care how many times | seb ዘ za satel ite: system, the First 
uma ! get pectures Tam always impressed with the lechnctogy. 
Imagine, pactures from 22,300 mi es away. Doesn't that imp'ess 
youl? Vell rar, photos 18 ° are 18 2 show myeda..pment arc 
my first pictures “he receiver to the lett is a Se pnt tiz Atlante 
Boo? receiver and tho TY sa N E C color monitor Tie box te the 
nrt is a Hewett Packard Spectram analyzer Bore ol the 
experts cul there are probażiy ceying foul because anybody can 
find the satellite with 7 soectri m zralyzer. They're rignt, | Stic na 
need work any harder than necessary. ۱ will isc sry 38:0 test 
ecuipment to 5.8 more efficient wth my time Ihave spent alol o: 


PHOTO 18.3 


a picture you will get by saying what the C/N in dB is. 
following chart is sont of an industry standard. 


The 


CN (dB) Video Picture Quality 


50 extremely noisy, tearing, sparkles. 

60 a little better, you might watch it! 

7.0 watchable, but lots of sparktes. 

8.0 at rec. threshold, a few sparktes. 

9.0 very good picture, few sparkles on 
saturated colors. 

10.0 video tape quality. no sparkles. 

11.9 C.A.T.V. quality. 

120 C.A.T.V. quality with margin. 

13.0 broadcast quality. 

140 broadcast quality with margin. 


The following list shows the as-tested C/N ratios of my 
homebuilt 12 faot spherical antenna here in California. 


Transponder C/N(dB| 

Ty. ..8.5 14.. 11.4 
نہ‎ beh 11.2 15.. 22፡45. ادن‎ 
ds .. 12.0 16.. ری ایا ہد‎ 1.1 | 
A EOE ST 10.3 17.. ፡ ولا می ےا‎ 
y os .... 10.6 18.. . ... not tested 
6 ..10.8 19.. . 112 
/.. ኤጀ ን 20 Eeer .. 11.8 
5.. ..10.6 21.... miss 105 
3... „11.1 22.. ... 120 
10.. ..12.2 23. . 13.2 
44. ..12.4 24. 120 
12.. ..10.8 

13.. 10.5 


| would like to comment on some of these numbers. First, there 
was no carrier present on transponder 18 at the time | was 
testing the antenna. Transponder 15 was abnormally low when 
tested. | dont know why it was so weak at thattime. The quality of 
the received signal is very much dependent upon the uplink that 
Services that transponders keeping the power where d should 
be. | have tested other antennas multiple times and | have noted 
a change of about 1.0 dB from one day to the next. If you would 
like to convert these C/N to S/N just add 38 dB to my numbers 
and you will have S/N. 


19.0) BOTTOM LINE! HOW WELL DOES THE 
ANTENNA WORK? 


When you have squeezed the last drop ot signal out of the 
antenna, its time to take everything inside, get something cold or 
hot fo drink and sit down and see how well the system works. The 
quality of the pictures is dependent upon the whole system - 
antenna, feedhorn, LNA and receiver. The most important part is 
the antenna. | have seen lousey receivers look great when 
hoaked up to a well built antenna. 

Using a Gillaspie and Associates Model 7600 receiver anda 
Dexcel 120 degree LNA. | noted tbe following subjective evalua- 
lion of the received picture. All the veritcal transponders on F3 
„16. 1, 3, 5, 7, 9. 11, 13, 15. 17. 19, 21. and 23 were absolutely 
sparkle free; there was no noise or anything else - just beautiful 
pictures. That's when Fknew I could start writing this manual, the 
antenna worked!! | then rotated the feedhorn 90 degrees so | 
could receive the horizontal transponders. i.c. 2. 4, 6, 8, 10, 12. 
14, 16, 18, 20, 22 and 24. The horizontal transponders are 
generally weaker than the verticai transponders here in Northern 
California by about .8 dB ۱ noted all transponders were also 
sparkle free. At the time I was testing the antenna, transponder 
22 had color bars and | saw some slight noise m the saturated 
orange, but no sparkles. Color bars are the toughest test a 
systemhas to pass as they have the widest deviation and require 
a good carrier to noise to look good. That lold me the antenna 
was doing a good job even before | broke out the antenna test 
gear. 

After | was satisfied the antenna was working well enough to 
continue with this manual, | then tested each transponder as ta 
the received carrier-to-noise ratio. This would tell me how well 
the antenna was working in amore scientific manner. Lintill got to 
this point, | wasn't sure this spherical design was any good. | 
thought it might be, but you never know until you build it. If | had 
lurned id on, using all my test gear to get the best signal, and the 
video didn't look qood, what chance did anybody else have? As a 
side note, and this is called a digression, after | had convinced 
myself Ihe antenna was okay. | removed all the expensive test 
gear and dragged out my Gillaspie 76004 receiver. | moved the 
tocal point structure out of its position and lowered the feedhorn 
and started all over again. | was abe to get the same great 
pictures just using the signal meter on the 7600A receiver, so | 
knew anvbody else could do the same thing. 

The term carrier-to-noise ratio defines how much signal | have 
versus how much noise there is. It is a way of qualifying how good 


end I found the left side was '4 of an inch too high so had to very 
carefully plane it down Another two hours shot. 

The last screw up was my lack ot planning on how big my back 
yard was. | built the 12-foot stand then couśdr't get far enough 
back from the antenna to find the focal point If this had been ny 
first spherical antenna, I might still be looking for the satellite. 
Plan ahead!!! 

One of my first sphencal antennas was built out of steel. The 
problem with that was when il gai hul the curve changed. The 
antenna worked best at nighL which, come to think ot it, was the 
right time to work. That ıs one ot the reasons I built this ene out cf 
wood. So far, it seems to work the same day or night. About the 
only thing I can think to change, world be to run a 2x4 along the 
bottom side the antenna is resting on, to distribute the load 
better, This is especially true if you are gaing to instal: this 
antenna on an uneven surface, The 2x4 would keep the loads 
from cracking the 1"x18"x12" due to uneven pressures. On a 
cement surface, | don't think this will be 8 problem. 


GOOD LUCK WITH YOUR SYSTEM! 
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20.0) WHAT I WOULD DO DIFFERENT? 
OR HOW I SCREWED UP. 


The antenna has been up and running now for 50 days - long 
enough to have been rained on 3 times, have a midair with à 
pigeon. and, if looks could destroy, the neighbors have frowned 
at it enough to tura it into firewood. | have been sleeping light 
since | built it, listening for the sounds of a chain sawi 

In all construction projecls there comes a time when you see 
you could have done things differently, or better, Not me, this 
creation is perfect. Only kidding!!! 

The first item that comes to mind is the diagonal braces | 
allowed them to push the frame sides out which made me have to 
ade patches to extend the ribs. Ihen on the other side of the 
brace, the frame was too small sol had lo cul the ribs down by Ve 
inch. No big problem, just a pain you know where. 

The next area in need of creative planning was the alignment of 
the four sides that make up the antenna frame. When I got to thc 


60 FT. DIA. CIRCLE 


RADILIS 
30 FT 


12 FOOT ANTENNA 


FIGURE 21.1 


curve and a good width for the screen mesh. Once you gc past 
14 feet. | woula suggest mak-ng the antenna frame out cf 1۹ 
thick by 18 inch wide wood ‘o’ better strength. The orly other 
change | can think of is to go to Iwo midboard braces mstead oi 
one In other words, divide the rip length by 3 and pat a brace a 
Ihird the way along the cib. This s fo keep the ribs from muving 
around and stretching the screen mesh. you Du d an antenna 
bigger than 20 leer please wate and tell me ak abicut it and 
include a photo if possible. 


21.0 SO YOU WANT TO BUILD A BIGGER 
ANTENNA. 


| aminc'uding this section so thatif you live in a region that has 
a poor satellite footprint you can buik! an antenna Ihaf is larger 
than 12 feet. | have not built any of these antennas | have enough 
trouble with the neighbors as it is with my 12 467 

The focal port te diameter (f/D) en this antenna it, 1.25. We 
want to maintain this HD on al! the rest of the larger antennas. 
1515 means that we will ji,sf take the ratio of the 12 foot antenna 
to the artenaa in question to come up with the 'arger antenna s 
cimens ons. Figure 21.1 shows the geometry of the 12 fool 
megel as built in this manual The followirg table will give you the 
needed dimensions tor the bigger antennas. 


Dia. (ft.| Ratio Focal Paint (ft.) Radius [ቦ.) 
12 0 15.0 30 
14 1 1667 1/.5 35 
16 1.8338 20.0 40 
16 1 5600 22.5 45 
20 1.6667 250 50 


ዘ you wani te build a size not shown. just div-de the size you. 
want py 12 this will give you a catio. Then multiply the size you 
want by this number ta came up with the focal point and radius 
As far as the braces and antenna stand are concerned, you can 
multiply the 12 foot dimensions by the scale factor (ratio) you 
came Lp with tor your Size. | would sugges! keeping Ihe rib 
spacing at 8 inches as thatis the best dimension for holding the 


whole reflective surtace properly. We will treat the square 
antenna as if t were a 12 fact round antenna First the square 
ares is Grid 


A =|TR*2i 
— {3.1415 x (?44”/2)”2) 
= (3.1415 x El 
= (3.1415 x 5184) 
— 16286.02 Sq. inches. 


A= 2.989 inches (ል tt. = 9844. in MHz j 


So: 
Gain = 10 log (55112 566 x 16226 / (2.989 x 2.9891) 
10 leg 155/204649.88/8 936 1)1 
15 leg (5522901 51 
15 lag (12595.8) 
12 (4.0) 
— 41 C dB. 


So at 3.950 GHz your artenna hes 41.0 dB of ga n. (If you cid 
everything right.) 


Gain over temperature, G/T. 


[he next formula of interes? is Gain over temperature, G/T ۹ 
8 a 'iguce of merit assigned to an antenna. || depends somewtat 
on the elevation angle because of atmospheric absorption noise 
contribution, LNA cifective temperature, about * 20 degrees K. 


22.0) MATHEMATICS (BLAH!! 


It is not necessary to read this section in order to build a 
perfectly working antenna |f you are locking for some light 
reading wile ini the cut-house, this isn't it. | even considered 
leavirg this section out በ5 a pain to write so that all the experts 
doa't nail me 16 the wall. | dart suppose you ll trust me tor it? Oh 
well. | guess vou paid fo" the manual, you might as well get your 
money's worth. 
iNote: When you see a number Followed by a start) anda 2. this 
means raise hat number to tre second power) 


WOE BE ON THEE, WHO VENTURES PAST THIS POINT!!! 


Antenna Gain 

The first formula that seems "easanab e to bring up is antenna 
gar This is the formula that all the antenna manulacturers have 
tqured cut They compute the qain of a piece of fiberglass that 
used tu be a boat anc sell it by the numbers. 


T 
GAIN = 10log (55 == ) 


Where .£5 is because the tecd system is not pertect. 
ል — area of reflecting surface. in inches. (ል =7r R*2 | 
Pi = 7 = 3.1415 

A^ &mbda, wavelength at this freq. (3ቁ50)አብ 12) 


Example Our 12 foot soherical antenna 
Because of poor feed characteristics, we are rot ab'e to teed the 


Beam Width. 


M you think ot this antenna as a transmitir antenna the 
energy that we transmit will occupy so many degrees ot space ا‎ 
22.300 miles away. Tre rumber of degrees space the anierna 
“sees” کر‎ galed beam width Ihe pigger the antenna or the 
higher the frequency the smaller this aumber wil buo 


R= [1 22ቨ ልእ | / Df57 31 
Where D — diameter of antenna in inches 
D = |2 feet x 12" — 144" 
A 2.8” for 3950 MH» 
The: corslant 57 3 converts radians to degrees 


B= (1 22) (2.6) / 144) (57.3) 
— (3.84/14ብ [57 3) 
= 0246 {57 3) 
1.40 degrees. 


Path Loss. 


ዘ you are really trying to spit hairs; voa can compute the 
distance from the satellite lo your antenna and then figure ourthe 
path lass exactly Ths number (5 use in the C/N eqvuatier This 
number can vary —/ dB depending or whether voire on one 
end ot the country or the othe. It za alsa vary +A 10 نال‎ as a 
*urction of the frequency of ika: transponder ised 


Path loss - 37 + 20log IF) + 20loo (D. 
Where 37 is a constant. 
Fis the *requency in use (MEI 
¿Dis distance to sate lite m miles 


Path lass. Satcom G to San Francisco, ut 3350 MHz and 23226 
mi 15: 


Path loss = 37 + 20log (3950) + 20۱ وم‎ (232261 
— 37 ተ 2003 80H 2014 37) 
=37 + 72.04 87.4. 
— 196.75 dH 
Path loss bur other frequencies. same distance. 
3/00 MlIz ^: 195 7 dB 
36950 MH? = 196 25 dB. 
4200 MHz — 196 8 dB. 


Look Angle. 


This next section well cover comoaling your oo«arale the nard 
way As part of Ihe cost of this manual, | wil op Pappy to ከዘር Try 
comptes qund out a ook angle ۶۲۱ب‎ for your local area AT you 
have to do is send me a self addressed stamped envelope with 
your longitude and atitude md will send vou back a chart thal 
will give the cook angles for all 1۶ saletlites ‘you want to work 
aut yaur ewr look angles then you wil need a pocket 1211:7 
capable of triqnometric furctiors. You wall 1eod the folowing 
data: 


Station Long tudo 
Station Lat tude 
Satellite Longitude. 


Yo. can get the satellite longitude from section 2 look angle 
charts. They are under the head rg node" Your station 77 
radę and atitude car be obta'red'oranatlas or try hanging out at 
your Iccal airport mos: pilots can give you tat informaticn 
unless they are los*. 
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and the antenna gain. As ihe furmula implies G/T is a comparison 
of the antenna gainto the antenna noışe figure. We know the gain 
- as we just computed it. The antenna noise figure is a function 
hew low on the horizon the antenna is looking. The lower we lock 
the more earth noise we see und the more atmosphere the 
anierna bas tu shoot thorugh. 

This number will be different for every artenna because of the 
location and the LNA temperature. As the anlenria looks lower 
and lower on the horizon, the antenna temperature will rige. The 
following chart shows what a spherical antenna noise cortribu- 
tion will be far different look angles. | measured the noise 
temperature on a 12 foot spherical to develop these nurrbers. 


Antenna Noise 
73 degrees K 
62 degrees K. 
55 dearers K. 
51 degrees K 
47 degrees K 
Ab degrees K 
43 degrees K. 


Antenna Look Angle 

5 dearees 
10 degrees 
15 degrees 
¿0 degrees 
30 degrees 
40 degrees 
50 degrees 


the tormula for gain over temperature is: 

G/T = Aq - 1C loafAt+l nat) 

Where Ag = antenna gain. (41.0 dG) 
At — antenna temp. 51 loos angle. 450 deg.K.'Ca'if. 1 
Laat = LNA lemperature. (120 deg.K) 


So. 
G/T = 44.0 - 10log (50 + 120) 
= 410 - tOlog (1701 
— 41.0 - 1027.23) 
= 41 0 - 22.30 
= 18.7 dB/K. 


Carrier to Noise Ratio, C/N. 


The next tormula we shall consider is carrier-to- nose ratio. 
This one as noted in the last sestien gives you some idea 20w 
well the system will perform 


The long dorm for C/N is 
C/N — Gil + Lirp - L(d) - ሆነ] - K - 10 log IB} 
Whore = G/T already computed (15.71 
— Ero, taken off the foot pret map for your area. for 
example. (34 dB) 
= Lfd). path toss Sat. to vau (19623 dB) 


If yoru. don't wantio use my path oss numoer go to the section an 
pata loss and compute one for your area. 

—Límdk ant pointing error. rain, etc (LE በ፳) 

— K. Boltzmarnz constant (-228 6 dAw/K) 

= B. receiver bardwidth. Assumed to oe 35 MHz. 


اعت 
MHzi‏ 30( ون10 - 61 228-( - 5 -3 198 - 34 + 18.7 — C/N‏ 
ኑ 34 - 196.3 - .5 1-228.6) - 74.77‏ 187= 
72.77 - 2286 + 196.8 - 52.7 — 
72.77 - 931.8 +52.7= 
77 74 - 84.50 = 
dB‏ 973 = 


Tre short form for CIN sr 
C/N = G/T + Eirp - «2.9 
= 18.7 + 34-429 
= 52.7 - 42.9 
— 9.8 dB. Refer te the preceeding section for detailed chart 
on C/N and picture quality. 


If yout station is in the southern Pemisphere then use this 
formula 
Az = Arctan(*anistalong-satlong)/sin(stalu:tl 


The next formula te work outis the distance to the satellite. We 
will need this to compute the elevaticn of the satellite above the 
horizon. You can't say | didn't warn you! 

RNG = Gott 1818590600 - 538950000 cos (GCIB!. 
= Sart (1318590000 - 536950000 sos (38.23181 
— 511 [1518590000 - 221433295 7. 
= Sart (1497156704) 
— 37378.56 KM. (te convert 1o mis divide by 1 EOS. 
= 23230 Miles. 


Finally, we get te the last formula. elevat on gl the satellite 
abovę the horizon. Í 
e = = -90+ Arccos (RNG*2 + ۳۲ 12734 RNG1. 
= -80) + Arceos ((3737B.56'2 + 
[-1/37^620001/12734(37378 56) 
= -90 + Arccos (i1397 156748 + ( 173746200014 759785271 
= HD + Arccos (.7150) 
— -86 ተ 44 36 
. 245 54 degrees. 


Great crcle — 38.2918 degrees 
Azimuth = 194 74 degrees. 

Range = 3/3/8.56KM or 23230 Mi 
Elevation — 45.64 degrees. 


I have given you an example of each of the gwen formulas. It 
you go look at section three, under San Jose and ier Sutccm 3R. 
you well tind that these computed values are very close to the 
computer s guess. | would suqcest working outa few pasibons 
where you know the answer. just to check your calculator of 
course! 


F:rst some definitions: 
Augus = Arc Cosine Trig. function. 
Cos — Cosine trig. 06 
Sin = Sine trig. funct.on. 
Arctan = Arc Tangent trig. function. 
Tan = tangent trig. function. 
Sart — square root, 
Stalong — station longitude4 for East, - for West. 
Stalal = station latitude. + for northern, - 
for southern. 
Satlong = satellite longitude. ተቪ east. - for West 


First find the great circle angle belween station and satellite. 
Satcom 3A=131 degrees ongitude. San Jose. CA= 
121.55.6,00 west longitude. 37.21.7,00 north latitude. | first have 
to convert the degrees, minutes. seconds to decimal by dividing 
by 60. That changes them to 121.9267 W, 37.3617 N. 

GCIR = Arccos (cosfstaleng-satlorgi(cosistalatj). 
= Arccos (cost-121.9267-131))(c0si37.3617). 
~ Arccos (cos(9.0733).7348]]. 
= Arccos (. 7849). 
= 38.2914 degrees. If this number is greater 81 3 
degrees you can't sce the satellite. 


Since the number is less than 81 3 we can continue. The next 
formula is for Azimuth of the station from true north. If your station 
is in the northern hemisphere, then use this formula: 


Az = 180+ Arctanttan(statong- -satlongy/sin(stalat). 
Az — 180 + Arclan(tant- 121.926 7-(-131)/sin(37 3617). 
= 180+ Arctanitan 91727 6068) 
— 180 + Arctan 101 
= 180 + 14.74 
= 194 74 degrees, true. 


NOTICE TO USERS OF THE GUSTAFSON SPHERICAL ANTENNA MANUAL: 


Whilethis manual isintendedto be a complete guide to construction of a Gustafson Spherical Antenna. thereis no way 
that such a manual can pre-guess every builders questions nor his particular aptitude for such a project. Forthis reason, 
the manual's author, Mike L. Gustafson, makes himself available for "małl-order consultation”. 


if you wish to seek advice on this antenna, you can do so for a fee of only $10 (check or money order to be made autto 
Mike L. Gustafson). Sorry, no telephone consultations. Send your letter with tee to the following address: 


Mr. Mike L. Gustafsan 


1606 Capitancillos Drive 
San Jose. California 95120 


Płease understand that this consulting/advisary service extends only ta yourself as the original purchaser of this 
manual and does not extend to others who may “shara” the manual. 
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